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Realth at School. 
BY ALFRED CARPENTER, M.D. (LOND.), C.S.S. (CAMB.), 
Vice-President of the British Medical Association. 


VIIL—VENTILATION—continued. 
WARMING AND LIGHTING. 


T will be seen from the foregoing that crowds are 
manufacturers of foul air, as well as of the 


draughts which are set up for its removal after its | 


manufacture. Draughts will be best prevented by 
warming the air, which must and will get into the 
place which foul air has contaminated, when that con- 
tamination is accompanied by a rise of temperature. 
It is shown that the best way to warm that air is by 


means of jets of gas so arranged as not themselves to | 
There are many | 


be contaminators of the warmed air. 
advantage in the use of gas. If judiciously adapted 
it produces warmth at the same time that it is able to 
remove the foul air manufactured by the crowd. 
obviates the mischief which arises from the concentra- 
tion of heat in one place, such as happens when heat- 
ing is effected by open fireplaces. The greatest 
advantage attending its use is that it can be almost 
infinitesimally divided. It obviates: dirt and dust ; 
coal bunks are not required, there are no smoky 
chimneys, and, as a consequence, when its use becomes 


more general for such purposes there will be a con- | 


siderable diminution of intensity in those dense fogs 
which now oppress large cities wherever coal is con- 
sumed in the wasteful way which is the custom at the 
present day. The use of gas for lighting purposes will 
gradually diminish, but its use for heating and ventila- 
tion is only commencing, a gas of lower illuminating 
but greater heating power may be produced at a les 
cost than that of the gas which is now in use, and 
when it is available it will be found to be by far the 
cheapest way of warming all public buildings in places 
where gas is in general use. Even when 3s. 6d. per 
1000 feet has to be paid for it it is cheaper than coal, 
all things being taken into consideration, that is if the 
arrangements are carried out in a proper manner. 
Fortunately the necessities of a period always bring 
forth the help which is wanted, and this is the case 
here, for the General Gas Heating and Lighting Ap- 
paratus Company, as well as other firms, provides 
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every kind of help which is wanted in connection 

with warming and ventilation. There are very few 
| places m which gas is not now available, and there 
| ought to be no difficulty in its adaptation, except that 
| which naturally belongs to a first expenditure of capital, 

in order to get these matters properly arranged. 

No system of ventilation is satisfactory which allows 
| the temperature of the room to rise above 60° in 
cold weather, or which does not allow the air to be re- 
newed during the day, very many times over. A school 
attendance without exposure to draughts of cold moist 
air must be a necessary part of the performance. I 
use the term ‘cold moist air’ because it is the presence 
_ of moisture which seriously adds to the evil of draught. 
| Its opposite of dry hot air is similarly hurtful, and 
must be equally avoided. ‘These conditions having 
been laid down it is necessary that there should be an 
intelligent supervision of the means in use, and that 
the laws which regulate these means should be under- 
stood by the attendant who is in charge of the school ; 
otherwise, as the conditions outside are constantly 
altering, frequently in a direction antagonistic to those 
within, if the latter are not altered to correspond with 
those changes there will be failure in the principle 
adopted, and a resulting evil, for there is no plan of 
ventilation which will be always self-acting and equal 
to all changes. I have said that the method of ven- 
tilation is intimately associated with that of lighting. 
The part of my subject connected with light will be 
dealt with more fully in the section which will be de- 
voted to eyesight, but I may now remark that the 
direction in which the light falls upon the student’s 
desk or book is of great importance in connection with 
correct teaching. A combination of lights throw 
double shadows. ‘The worst light is that which comes 
directly from the front of the scholar. It is not 
good for him to sit in a window facing a bright 
light. The light should: come to the scholar from a 
point on either side, or above the shoulder, or 
from behind him ; that from the left side is best. It is 
not beneficial to have the light entering from both 
sides of the room unless it is a very large one. Those 
lights directly to the rear are bad, because they throw 
the shadow which is produced by the scholar upon his 
work, It is necessary also that the light should not be 
' directly in front of the teacher. That position of it 
| positively decreases his power of overlooking the pupils, 
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and may at the same time be absolutely annoying to 
himself. It is necessary to arrange the work of the 
school upon the lines indicated by these sugges- 
tions. Abundant light is absolutely necessary, 
and the more fully it can be arranged so as to 
strike the desk at a considerable angle the better 
for the pupils. The higher the windows rise, 
therefore, in the wall of the room, the better also 
for lighting as well as for ventilating purposes. Windows 
that are too low down are not of so much use. The 
lower panes are of no service for lighting, though they 


are useful for ventilation when the windows are made | 


to open both top and bottom. A school should have 


at least one-fifth of its wall space devoted to lighting | 


by the sun’s rays, and if it amounts to one-fourth so 
much the better for both health and “education. 
so-called dim religious light is opposed to health, and 
tends to develop the hysterical state so much admired 
and so much promoted by some schools of religious 
thought. It cannot assist to bring out a healthy mind, 
and, as ‘a consequence, it must impede the healthy 
action of brain matter. Light goes with knowledge 
and mental power. A dim light probably impedes the 
formation of the habit of private judgment, and assists 
the pupil to follow the lead of the teacher more 
closely ; but it does not tend to health. That which 


The evil of gas is also, to some extent, obviated by the 
ordinary sun-burner, which is fixed a short distance 
below the roof, with a chimney directly above it to 
carry off the foul air which results from the combus- 


| tion of the gas; and with it also a portion of the heat 


is made to escape. The difficulty which belongs to 
the sun-burner, viz., its concentration, is overcome if 
gas is used with closed globes in those parts of the 
room which the light from a sun-burner does not 
reach. Pendant stars, freely multiplied at a con- 
siderable height, are good means of lighting in lofty 
schoolrooms, provided ventilation is quite perfect. 
No method, however, except the electric light, is 
satisfactory, unless there is an increased power of 


_ ventilation, especially as regards the entrance of 


A | 


fresh air, wherever the gas is lighted. Rooms are 


_ generally provided with conditions of ventilation which 


may be satisfactory when the room is moderately filled 


_ in a bright cool afternoon ; but let it be filled full and 


does not produce a perfect state of bodily health, or | 
impedes its growth, cannot be good for any body of | 


people, and this applies to children much more than 


to adults. I object, therefore, upon points connected | 


with Hygiene to a dim religious light. Light must be 


diffused as equally as possible all through the room: | 


dark corners and dark ends should be got rid of by 


opening windows in the blank walls, or putting in sky- | 


lights, if the walls are not outside walls. The direct 
light from a skylight is not so beneficial as an oblique 
light. ‘Those schools which are to be used for drawing 
classes will generally require that the light should come 
in from above as well as at the sides of the room. 


| inconvenience. 


‘The more openings which can be made to communi- | 


cate with the outer air the better for ventilating as well 


as for lighting purposes. It will be found thata domed | 
roof is better than a flat roof for both objects, and | 


when skylights are obliged to be flat they must be 
protected by proper blinds. 
It will be right to give a few instructions upon 


schools has not quite arrived. The division of the 


to the infinite advantage of the general health of the 
people. If gas is used for lighting purposes in the 
way that it is at present, it so completely deteriorates 
the air of the room as to quickly take out all the 
healthy vital properties which belong to it. 
rapidly removed, and the oxidizing power of the air 
very much diminished thereby. That is when gas is 
tsed with an ordinary burner. If it be enclosed in 
glass globes, such as are made by Benham, where the 
products of combustion are compelled to leave the 
room at once by a proper conduit, the evil is obviated. 
The conduit passes from the globe into one of the 


flues, or directly out of doors into the open air; whilst | 
the gas itself is supplied with air by another tube, | 
which draws its supply from some available source. | 


the gas lighted when the lights are simply wall burners 
or standards, and then, in a very short time, the air of 
the room becomes absolutely pestiferous. It is prob- 
able that an immense injury is done to the public by 
the present method of lighting this class of room in 
the manner indicated. To remove this great evil all 
the products of gas combustion must be carried out of 
doors as quickly as possible without the possibility of 
their being breathed by the children. It is necessary 
for all the windows to be fitted with roller blinds, so 
that the light of the sun may be diminished when 
necessary, and the direct rays kept from interfering 
with each other, and producing a cross light. When 


gas is used in a school during the teaching time, each 
lamp should be provided with a shade, by means of 


which the intensity of the light may be broken.. The 
shade should not be so opaque as to cast a shadow 
upon the upper part of the room; but it should be 
just enough to allow the light to be looked at without 
Ground-glass shades are useful for 
this purpose. These are important points which will 
be referred to in another part of my subject—viz., 
eyesight. There is much difficulty from the ordinary 
sun-burner, so that it is all but inadmissable for 
teaching purposes in common schools. If used at all, 
it should have the bright light prevented from falling 


| directly upon the desk of the pupil by properly 
the method of lighting by artificial means for those | 
schoolrooms in which evening classes are held. | 
The time for the use of the electric light in our | 


ed reflectors. 
It will be seen that I make no mention of hot water 
for heating purposes. Hot-water pipes are costly ; the 


| apparatus is liable to go wrong at the most unfortu- 
electric light at present is too expensive to allow of its | 
introduction into the school and class-room ; butthe | 
day is not far distant when the change will be made, | 


nate period, and cannot be easily put right again, whilst 
there are other dangers attending its use, which make 
it unwise economy in school houses ; and hot-air flues 


| are even worse still, I like the appearance of an open 


Ozone is | 


fireplace ; we are so accustomed to its presence that a 
room does not seem to be furnished without one ; but. 
I object to the dust which an ordinary fire produces, 
and, wherever possible, I would advise that the use of 


| coal be discontinued, and some form of gas be used, 


_ if gas is reasonable in price—that is, not more than 


38. per 1000 feet. If it is too expensive to be used in 
this way, or the gas is not available for the purpose 
as suggested with gas jets and ventilators, then 


' some form of closed stove on the slow combustion 


principle manufactured of fire clay should be used. 

I can confidently refer to Mr. Doulton’s slow com- 
bustion stoves as admirably fitted to economise fuel, 
to diffuse warmth, and save trouble, as well as annual 
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expense in housekeeping. They may be lighted over 
night in cold weather, and will keep the place warm 
for the following day, or if lighted early in the morn- 
ing in more moderate seasons, will warm the room 
most thoroughly in a few hours, but, being slow 
burners, they do not get up heat very rapidly, and 


it would not do to light them only just before | 


the assembling of the school, at least in very cold 
weather. The quantity of fuel which they consume 
is, however, so small that it is advisable and not 
expensive to have them lighted over night in all severe 
seasons. The temperature of a school-house or class- 
room should not be allowed to fall below 45° at any 
time, night or day, whilst the school is in session ; if the 
walls get quite cold, there is a difficulty in warming 
them again, whilst if the room is well ventilated 
immediately after the class has separated, and if it is 
cleaned up at once, as it ought to be, and not left 
until the morning, in cold seasons, the stove lighted 
and allowed to burn all night, the room will never get 
cold at all, if Doulton’s stoves are used or two or three 
of the gas jets kept alight. The walls of the room do 
not get cold, and the children are comfortable as soon 
as they enter the room on a cold winter morning, 
instead, as is too often now the case, shivering 
and quite unable to take in the teacher’s meaning 
until the warmth from their own bodies has warmed 
up the place. In the meantime the radiation from 
the cold walls upon those children who sit near 
to them may have inflicted very serious injury. 

I would urge managers of schools to recollect this, 
and not allow the walls to get cold. Ventilate the 
room well immediately after the class is concluded ; 
get rid of all foul air before it has had time to be 
absorbed by the walls. The epithelial cells and other 
debris left in the place should be removed before they 
can be deposited in chinks and crevices, which are 
sure to be present. Have the floors swept up as soon 
as the class is over, and then the place dusted. Then 
close up for the night, lighting the warming apparatus 
if the thermometer is likely to go down below 39's ; 
there will then be a healthy room for the children to 
assemble in in the morning, comfortable to their feel- 
ings, assisting them in their work, and making their 
control and management all the more easy to the 
teacher and his staff. The first half hour is not then 
lost by the children in their efforts to get warm and to 
escape from the depressing effect of cold walls, which 
abstract warmth from the little scholars, and very often 
do them a serious injury. There is another part con- 
nected with lighting, but often neglected in all classes 
of schools. ‘The windows are seldom cleaned. This 
is a duty which should be regularly performed. The 








deposit of filth from the breath is considerable upon a | 


sheet of cold glass. If it be allowed to remain there 
and to dry up, it may be a source of mischief; it 
assists to depreciate the vital properties of the atmos- 
phere, because it adds to the matter to be oxidized. 


It is not a large addition, but there is enough to pro- | 


pagate infectious disease, if germs of infectious matter 


should be deposited on the glass. A well-conducted. 


school requires that the windows should be cleaned as 
regularly as the floors are scrubbed and the walls 
dusted down. It is a duty that should be placed upon 
somebody to see that it is done, for it is attention to 


minor matters which more certainly ensures that greater | 


ones shall not be omitted. 


| which is set transversely with the body, and is usually 





Anecdotal Natural Pistorp. 
BY REV. J. G. WOOD, M.A., F.LS., 
Author of ‘ Homes without Hands,' ‘ Nature's Teachings,’ ee. 
AND THEODORE WOOD, M.E.S., 
FJoint Author of ‘The Field Naturalists Handbook.’ 


No. IX.—THE CETACEA, OR WHALES. 


Ts mere fact that the Whales are exclusively 
inhabitants of the water, is usually held to be a 
sufficient proof that they should be included among 
the fishes. In fact, it is generally considered that all 
sub-aquatic creatures, be they mammals, fish, crustacea, 
or radiates, may be included under the one compre- 
hensive title. 

As far as the whales are concerned, there is certainly 
some ground for the idea. Their habits and mode of 
life, their food, and their very form, so closely resemble 
those of the fishes that we can scarcely wonder if these 
animals are popularly supposed to form part of that 
group. We have onlytolook a little more closely into 
their structure, however, to find that they have nothing 
in common with fishes, 

An examination of their mode of breathing is alone 
sufficient to point out the true position of the whales 
in the animal kingdom, 

It is well known that all the fishes respire by means 
of gills, by the agency of which the necessary oxygen 
is extracted from the water which they inhabit. But the 
whales, like all other mammals, are obliged to breathe 
atmospheric air by means of lungs, for which purpose 
they are compelled to rise to the surface of the water. 
Were they prevented from doing so, they would be 
drowned just as would any other mammal under 
similar circumstances. The mode of life of the 
whales, however, differs completely from that of other 
mammalia, the breathing apparatus being modified in 
such a manner as to allow them to remain beneath the 
water for a considerable space of time. This structure 
we shall presently examine in ter detail. 

As the method of respiration effectually disproves 
the general notion that whales should be ranked among 
the fishes, there is little difficulty in placing them in 
their true position. The structure of the heart, which 
possesses two auricles and two ventricles, whereas the 
fishes only possess one of each, and the fact that the 
young are nurtured by the mother’s milk, are proofs 
amply sufficient to determine their true situation to be 
among the mammalia. 

In few other animals do we find the structure more 
curiously modified to suit the conditions of existence 
than is the case with the whales, Passing the whole of 
their life in the water, their form, like that of the fish, 
is that best adapted for passing through their native 
element ; the organs of locomotion, however, are of a 
different nature. 

The fore-limbs, until stripped of their covering, 
closely resemble the fins of a fish. They are, however, 
of little use in forcing the animal through the water, 
their chief duty lying in preserving the equilibrium of 
the body and in clasping their young. The hinder 
limbs are not developed, being visible merely as small 
and imperfect bones when the skeleton is examined. 
In fact, they can scarcely be said to exist at all, and the 
very pelvis is only a slight rudimentary process, not 
attached to the spine. 

The great organ of locomotion is found in the tail, 
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of very great comparative size. In a whale of ordinary 
dimensions, the tail, though only a few feet long, would 
measure in breadth almost one-fourth of the whole 
length of the body. Even these dimensions, large as 
they are, are sometimes exceeded; a whale captured a 
year or two since, and which was only sixty-five feet in 
length, measured no less than twenty-seven feet in the 
breadth of the tail. 

The muscular power of this organ is simply enormous, 
the animal being enabled by its aid to leap clear out 
of the water to a height of several fect, a movement 
usually known as ‘breaching.’ The chief danger in 
whaling lies in the blows of the animal's tail, any one 
of which is sufficient to dash the boat and its occu- 
pants to fragments, 


its owner, the animal would inevitably be killed by the 
shock caused from the first blow of its own tail. 

In point of fact, the external ear of the whale is so 
small that it will scarcely admit a crowquill. 

Here we are met by another problem. 

Even when the whale lies on the surface the ear 
is under water, and can only hear sounds that are 
transmitted through the water. How, then, is the 
whale to hear sounds that are made above the surface 
and are transmitted through the air? The difficulty 
seems insuperable, but is overcome in the simplest 
manner imaginable. Let us see what is the struc- 
ture of the ear in mammalia, taking our own as an 
example. 

First, there is an aperture for the admission of air, 


- Right Whale, 


Although in almost every pictorial representation of 
the whale the eye forms a very conspicuous object, it 
is in reality extremely small in comparison with the 
size of the animal, sight being of little use in taking 
the prey. The car, too, is exceedingly minute, and 
for a very good reason. 

It will be remembered, of course, that water which 
is much more dense than air, is a propertionately excel- 
lent conductor of sound, If a man submerges his head 
he can hear the beat of oars upon the surface, while 
the boat to which they belong is a mile or more 
distant. 

Again, if a swimmer dives beneath the water, and a 
heavy blow be struck upon its surface above him, he 
not only hears the sound, but is almost stunned by the 
shock. So we can easily see that if the car of the 
whale were proportioned in size to the dimensions of 


At avariable depth in this aperture, a very elastic mem- 
brane, called the ‘tympanum,’ or drum, is stretched 
tightly across it, and is acted upon by any vibratioris 
of air which are rapid and regular enough to become 
sounds. 

On the other side of the drum is a set of bones, 
called, from their appearance and office, the hammer, 
anvil, and stirrup. These take the vibrations of the 
drum, and transmit them to the nerves of hearing, 
through which they pass to the brain. I may incident- 
ally mention that the modern telephone is nothing but 
a rude imitation of the structure of the ear. 

The tube does not end at the drum, but passes on, 
though very much reduced in size, to the back of the 
throat. If this secondary tube (called the Eustachian 
tube) Le stopped, deafness results, because the -vibra- 
tions of the drum are checked. 
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Now, in the whale the size of the two tubes is 
reversed. The external tube is very small, but the 
Eustachian tube is very large, and passes into the 
nostrils, or ‘blow-hole.’ The aperture of this blow- 
hole is always above water when the whale floats 
on the surface, so that the vibrations of the air can 
pass through it to the tympanum. Thus the whale hears 
through the blow-hole any sounds which are caused 
by the vibration of air, and through the external tube 
those sounds which are caused by the vibration of 
water. 

I mentioned that the blow-hole has only a partial right 
to the name of nostril. It performs only one duty of 
a nostril, Z¢., that of admitting air to the lungs, and is 
not in any way an organ of scent. In fact, the sense 
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as ‘blubber,’ serves a double purpose, the non-con- 
ducting fat retaining the heat of the body, while the 
thick elastic mass resists the enormous pressure of the 
water at the vast depths to which the animal descends. 

We now come to the remarkable modification of 
the breathing apparatus which allows the whale to 
remain beneath the water for a considerable space of 
time without rising to the surface in order to obtain a 
fresh supply of air. 

As is the case with all warm-blooded animals, respi- 
ration in some form or other must be continually kept 
up. The blood must be constantly supplied with 
oxygen or life cannot be preserved. 

With the whale, however, the necessity for constant 
respiration would entirely prevent it from pursuing its 


Cachalot. 


of smell is absolutely wanting in the whale tribe, the 
entire system of olfactory nerves being absent. 

No water can pass down the blow-hole, a simple and 
very effective valve being so arranged that it closes 
the aperture by the mere pressure of the water above it. 

The whales being warm-blooded animals, some provi- 
sion must necessarily be made for retaining the vital 
heat of their bodies in the conditions under which their 
lives are passed. Yet to all outward appearance, this 
seems to have been entirely neglected, the smooth and 
polished skin being apparently the very worst medium 
which could possibly have been chosen. 

A glance beneath the surface, however, tells a diffe- 
rent tale. We find that immediately beneath the skin 
is a layer of coils of fat, some twelve to eighteen or 
more inches in thickness, which is enclosed in tough, 
membranous cells. This substance, commonly known 


| 
| 
| 
| 








search for prey at the depths to which it descends, 
and would oblige it to face death in one of two forms 
—starvation or suffocation. 

A most wonderful structure is therefore provided, 
which enables the animal to aérate a supplementary 
stock of blood, which can be introduced into the 
circulatory system as occasion requires, taking the 
place of the exhausted fluid, and doing away with the 
necessity for constant respiration, This is managed 
as follows : 

When the whale ascends to the surface of the water 
in order to breathe, it makes a succession of inhalations, 
generally some forty or fifty in number, which are 
usually termed the spoutings, on account of the 
shower of water mixed with hot breath, which is 
thrown up into the air to the height of eighteen or twenty 
feet. During this operation, the whole of the blood is 


SS 
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thoroughly zrated, not only that in the circulatory | 
| 


system, but also the reserve supply, which is stored 
away in a vast mass of auxiliary blood-vessels which 
line the interior of the chest. These vessels contain a 
sufficient stock of the purified blood to sustain the | 
animal for a considerable time without obtaining a fresh | 
supply of air, and it is by no means unusual for a | 
whale to disappear beneath the water for upwards of 
half-an-hour without rising to replenish its stock. 

Were it not for the knowledge of this habit the 
difficulties of whaling would be greatly increased ; as 
it is, however, the huge animal is slain with compara- 
tively little trouble. 

When a whale is seen, a boat puts off and makes 
for the spot as speedily as possible. 

As soon as the boat approaches within a short dis- 
tance, a harpoon—a spear with a barbed head, to the 
end of which is attached a coil of rope—is flung at the 
animal. 

The frightened whale instantly dives beneath the 
surface, carrying the harpoon with it, the rope being 
uncoiled from the boat as rapidly as possible. For half 
an hour or so, the animal remains beneath the surface, 
but is at length obliged to rise in order to procure a 
fresh supply of air. No sooner does it appear, and 
begin its spouting, than the boat approaches, and 
again drives it below before the operation is completed. 

Not having been able to aérate the whole of the 
blood, it cannot remain so long beneath the surface, 
and is soon obliged to again rise in search of air. | 
Again it is driven below, and so on until the animal is 
so weakened from want of air that the pursuers can 
come to close quarters. 

The depth to which a whale will descend when pur- 
sued is simply astonishing. On one occasion the 
animal took down with it more than one thousand 
fathoms of rope, or considerably over a mile, and yet 
was enabled to bear the tremendous weight of the rope, 
and also to drag the boat with its pursuers rapidly 
through the water. 

It appears strange that so comparatively a 
a weapon as the harpoon should prove so deadly to 
an animal of such enormous dimensions. But the 
animal does not lose its life on account of the very 
slight wound produced by the harpoon. 

The real instrument of death is trace which has a 
small and very sharp blade and a very long handle. 
When the whale is quite exhausted by fatigue, the spear 
is thrust into the vital organs, and in spite of its size the 
animal easily succumbs. 

Formerly, the harpoon was always thrown by hand. 





penetrate more deeply than the hand-thrown weapon. 


To mankind, whether in a civilized or a savage con- | 


dition, the whale is of inestimable value. From the 
blubber and other parts of the body we obtain the 
valuable oil, which in many countries is almost a 
necessity of life ; the so-called ‘whalebone,’ and the 
bones themselves are of considerable value ; and, by | 
the dwellers of the polar regions, almost every part of 
the body is used as food, the skin, and, more 
particularly, certain parts of the gums, being considered 
as very great dainties. 

The curious substance popularly known as ‘ whale- 
bone ’ deserves a few words. 

To the title of ‘bone’ it has no claims whatever, its 
structure being analogous to tha: of hair, feathers, scales, 
and teeth, which are merely the same substance under 


| head is 


_ length of one hundred feet, or even more. 


different forms. It is found in the jaws, lying in thin 
flat plates of various breadth, and from ten to twelve 
feet in length. These do not spring from the gums 
themselves, but from a curious vascular formation 
resting upon them. Each plate is split at the extremity 

into a number of hair-like filaments. - 

In a certain sense, the whalebone takes the place of 
the teeth, inasmuch as it captures the prey, although it is 
not used for mastication, which, from the nature of 
the food, is rendered unnecessary. Its use is as 
follows. 

Those species of whales which are provided with 
the ‘baleen,’ or whalebone, prey upon creatures of very 
minute size, such as small shrimps, crabs, and lobsters, 
medusz, etc., which are generally found in large 
shoals. Its chief food consists of a small mollusc 
called the Clio. Opening its huge jaws to the widest 
extent, the whale drives rapidly through the shoal, thus 
filling the mouth with the little creatures ; the jaws are 
then closed, and the contained water is driven out 
through the interstices of the whalebone. ‘This, how- 
ever, completely prevents the escape of the prey, which 
can then be swallowed at leisure. 

Having now glanced at the principal characteristics 
of the w as a family, we will take each of the 
more important members in turn, and devote a short 
space to their habits and peculiarities. 

The first in order is the Greenland Whale (Balena 
mysticetus ), or, as it is often termed, the Right Whale. 
This whale is an inhabitant of the seas bordering upon 
the northern polar regions, where, in spite of the 
annual slaughter, it is still to be found in considerable 
numbers. 

The Greenland whale, although of great size, is by 
no means equal to the huge rorqual in its dimensions. 
Its average length is from fifty-five to sixty feet. = 

extremely large, occupying rather more than 
one-third of the whole bulk. 

The colour of this whale is a deep velvety black 
upon the upper parts of the body, and greyish white 
upon the under surface. It is one of the most useful 
of all the whales to mankind, the baleen, or whalebone, 
being long and of fine quality, and the oil rich, and 
found in quantity. Even the very bones teem 
with the oil, the jawbones especially producing a con- 


It is believed that one cub only is produced at a 
birth in the case of the Greenland For the 
first few month of its life the baleen is not developed, 
and the young whale is obliged to depend for the 


| siderable amount. 


| whole of its nourishment upon its mother, who neyer 
It is now mostly shot from a gun, and, of course, can | 


leaves it until it is old enough to forage for itself. 

The Rorqual (Physalus doops) is the largest of the 
whale tribe, sometimes attaining to the extraordinary 
In spite of 
its huge size, it is of comparatively little value, the oil 


_ obtained from the body being very scanty, and the 


whalebone short and of very inferior quality. The 
animal is therefore seldom molested except a inex- 
perienced sailors who are unable to distinguish it from 
the Greenland species. 

The food of the rorqual consists not only of the 
minute creatures before mentioned, but also of the 
larger fish, such as the cod, etc. The nature of the 
food being so different, the gullet of this whale is of 
much greater size than in the Greenland whale, in 
which animal it barely exceeds two inches in diameter. 
There is a popular saying among seamen that the 
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Greenland whale can swim a jolly-boat and crew in its | cachalot is a rather ubiquitous creature, inhabiting all 


mouth, and yet be choked with a herring. 


shoals of fish from place to place, and occasionally 
takes up its quarters upon the borders of the fisheries, 
to which it causes considerable damage. 


rather too rashly, it becomes stranded upon the beach, 
where it is utterly helpless, and is easily slain. A 
year seldom passes, even in our own country, without 
a rorqual or two being stranded upon the shores. 

The rorqual may be distinguished from the Green- 
land whale by its dark-greyish hue, by its more 
slender form, and by the fact of its possessing a 
dorsal fin. The skin lies in deep longitudinal folds 
along the under parts of the body, for which reason 
the name ‘rorqual’ was given to it, that title being 


derived from a Norwegian word signifying a ‘ whale | 


with folds.’ 


The Spermaceti Whale (Catodon macrocephalus), or | 
both on | 


Cachalot, is of great value to mankin 
account of the oil procured from the blubber, which is 
of a very fine quality, and also of the substance known 
as. spermaceti, which is found in considerable 
quantities. 

This whale differs in several important points from 
the two preceding species. 

The head is extremely large, occupying nearly a 
third of the entire length, whence the name mazcro- 
cephalus—i.e., ‘large-headed ’—is derived. The snout 
is abruptly squared off, and the blow-hole is placed 
upon the fore part of the head. The jaws are not 
provided with the baleen, or whalebone, but are 
furnished instead with a number of formidable teeth, 
set in the lower jaw, and fitting into corresponding 
cavities in the upper one. The upper jaw has merely 
a short row upon each side. 

Although to us these teeth are of no particular value, 
they are held in the greatest esteem by certain savage 
tribes. On more than one occasion a war has been 
waged by one chief upon another, merely for the 
possession of a single whale’s tooth. 

The cachalot attains to a considerable size, its 
ae length being from seventy to seventy-five feet 
in len 

The skull, which is elongated and narrow, does not 
occupy more than one-half of the space assigned to 
the head, the upper portion being composed of ten- 
dinous cells. In two great cavities in this mass is con- 
tained the spermaceti, which is found in a fluid, oily 
condition, and is literally baled out by means of 
buckets, a hole being cut in the upper part of the 


head, and the spermaceti extracted just as is water | 


from a well. 

The oil expressed from the blubber is of a very fine 
quality, and is obtained in considerable quantities, a 
cachalot of ordinary size yielding about one hundred 
barrels, as well as twenty-four barrels, or theréabouts, 
of the spermaceti. 

This whale is able to remain beneath the water for 
a much longer period than the previously described 
species, an hour sometimes elapsing before it is obliged 
to return to the surface. The ‘spoutings’ are from 
sixty to seventy in number, and occupy about ten 
minutes. It is a curious fact that the number of 
spoutings is always exactly the same in the same 
individual. 

As regards the locality in which it is found the 


In such a | 
case it often happens that, pursuing its wished-for prey | 











| parts of the ocean, excepting those in the neighbour- 
In search of its prey, the rorqual often follows the | 


hood of the polar regions. It is an occasional visitor 
to our shores, but is less often seen there than is the 
case with the Greenland species. 


(Zo be continued.) 
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Practical Lessons on Knsect Life. 


BY THEODORE WOOD, M.ES., 
Joint Author of ‘The Field Naturalist’s Handbook.’ 


No. VII.—THE DERMAPTERA, OR EARWIGS, 
AND THE ORTHOPTERA. 
Part I. 


U NTIL of late years, the true situation of the earwi 
in the insect world was a matter of considerable 
doubt. Some entomologists considered that they 
should be ranked among the beetles ; others that they 
formed a part of the Orthoptera (or Cockroaches, etc.) 
while others again held them to belong to a separate 
order,which they entitled Dermapétera, aword signifying 
‘ skin-winged,’ and which was applied to them on 
account of the peculiar structure of the elytra. 

The first of these theories, viz, that the earwigs 
constituted one.of the families of the coleoptera, was 
easily disproved as soon as the life-history of these 
insects was enquired into ; for it was found that the 
pupa, instead of passing through that stage of their 
development in a state of quiescence, as is the case with 
the beetles, were fully as active as the perfect insects, 
differing only in the undeveloped state of the wings. 
Among various other distinctions, also, the formation of 
the elytra held a prominent place, those organs being 
in the earwigs soft and leathery, crossing each other 
slightly at the tips, and not entirely covering the wings, 
while in the beetles they are hard and horny, and 
parallel for the whole of their length, the wings, also, 
being entirely concealed. 

From the Orthoptera, which in other points they 
closely resemble, they differ in the manner in which 
the wings are folded, those of the cockroach, cricket, 
etc., lying in longitudinal folds alone, while in the 
earwigs they are folded transversely, as is the case with 


‘the beetles, The elytra, too, of the Orthoptera are 


strongly veined. 

These points o: difference being taken into 
consideration, it was determined that the earwigs 
constituted a separate order, and the title Dermap- 
tera was for a long time applied to them. Some 
confusion, however, arising as to the insects com- 
prised in the ‘group, many entomologists including 
the cockroaches and others among the Dermaftera, 
the word Zuplexoptera, or ‘beautifully-folded wings,’ 
was suggested by Professor Westwood for the earw 
and this arrangement is now almost unive ly 
rec . 

Concerning the popular name, too, a great deal of 
misconception has arisen. More lally among 
the lower classes, the earwig is held in considerable 
dread, owing to its reputed aptitude for en the 
human ear, and penetrating by some remarkable 
channel to the brain, which organ is supposed to be so 
affected by the presence of the insect that madness 
immediately follows. It is, of course, unnecessary to 
point out the impossibility of such a proceeding on 
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the part of the earwig, no passage existing between the 
brain and the external ear, and the entrance of the 


| organs are formed of a number of strong nervures, 


insect for more than a very short distance being | 


completely out of the question. 


A more probable derivation of the popular title is | 
| themselves in somewhat the same manner as the cover 


from the two words ‘ear’ and ‘ wing,’ é¢., ‘ earwing,’ 
the form of the wing of the earwig being almost 
exactly that of the human ear. 


There must be few who are not practically ac- | 


quainted in some degree with the common earwig. In 
many ways the insect is objectionable enough, its 
destructive habits, among fruit and flowers especially, 
causing it to be regarded with almost universal dis- 
favour. Yet the earwig, like every other insect, is 
worthy of the most detailed study and examination, 
and the more time we devote to its structure and 
habits, the more points of interest do we discover. 
The most superficial observer can scarcely fail to 
notice the remarkable structure placed at the extremity 
of the body, which closely resembles a pair of curved 
forceps. ‘The popular idea, leaping at once to the 
conclusion that everything connected with the insect 
must of necessity be prejudicial to mankind, holds 
that these forceps are created for the express purpose 
of nipping human fingers. As barely one earwig in 
ten thousand ever comes into contact with a human 
being, it is scarcely likely that such weapons would be 
furnished to the insects against a foe they were so little 
likely to meet, and the theory is therefore hardly 
tenable. Their real object we shall presently see. 


The elytra, as before stated, are of a soft and | 


leathery nature, therein differing considerably from 


the hard and horny wing cases of the beetles. In | 
appearance, they somewhat resemble the correspond- | 


ing organs of the staphylinide (which, it will be 
remembered, form one of the principal groups of the 
coleoptera), being very small in proportion to the size 
of the wings which they protect, and leaving several 
segments of the abdomen entirely uncovered. 

The wings themselves are most wonderful and 
beautiful objects, although few have an opportunity of 
seeing them when thoroughly extended. And for this 
reason, that the membrane of which they are com- 
posed is of so delicate a nature, and the innumerable 
folds are so difficult to expand, that it is almost im- 
possible to spread them without completely tearing 


them to fragments, and the still more difficult task of | 





| probably be considered as adult insects. 


re-folding them and packing them away beneath their | 


cases has probably never yet been performed by man. 
How, then, does the insect contrive to perform 


these operations, neither of which occupies more than | 


a second or two from first to last ? 


It will be remembered that the staphylinide, as | 


mentioned in one of the previous papers of this series, 
are accustomed to fold their wings by the assistance 
of the extremity of the body, which is bent over the 
back for that purpose. The same is the case with the 
earwig, which Is enabled to fold its infinitely more 
complex wings by the assistance of the tail forceps. 


The rapidity with which the operation is completed | 


is perfectly marvellous. 
wings a rapid shake, which has the result of throwing 
them into longitudinal folds, turns the body over the 
back, and daintily folds them up with the forceps ; it 
then pushes them beneath the elytra, which it finally 
smooths over them, the whole operation consuming 
barely two or three seconds. 

In order to facilitate the folding of the wings, these 


The insect alights, gives the | 


} 


| 
| 


running longitudinally, between which is spread the 
membrane of which the wings are composed. These 
ribs, or nervures, are furnished with a double set of 
leathery hinges, so that they can be folded back upon 


of a book. 

The life-history of the earwig, at least as regards one 
point, is probably unique in the insect world. 

It is a well-known fact that insects, as a general 
rule, never see their own offspring ; far less do they 
tend them and bring them up. The object of their 
existence seems to terminate as soon as the eggs are 
deposited, the parent insect seldom surviving that 
operation for more than a few hours. In very few 
cases is she still living when the eggs are hatched, the 
larve being able from the moment of their birth to 
take care of themselves. 

Some insects, such as the bees and ants, are per- 
fectly helpless while in their larval condition, and are 
therefore nurtured and tended by perfect insects. But 
not by the parents, although they may still be living, 
their object in life seeming to be entirely confined to 
the deposition of eggs. 

The earwig, however, furnishes a remarkable ex- 
ception to this rule, for the maternal parent not only 
continues to exist after her eggs are deposited, but 
actually watches over and guards her progeny from 
danger. It is by no means unusual, in the early spring, 
on turning over a stone or log, to see the parent earwig 
sitting over and guarding her eggs, or, a week or two 
later, her young brood. I have myself found as many 
as five or six batches of eggs, each guarded by the 
mother, in the course of a single day. 

The parent insect may be repeatedly removed from 
her post, but will as often make her way back to the 


| spot, giving even her very life in behalf of her 


offspring. 

The eggs are usually placed by the parent earwig in 
some moist and damp spot, and are shifted to another 
situation if the locality should show signs of becoming 
too dry for their welfare. 

Both the larve and pupe of the earwig closely 
resemble the imago, and by a casual observer would 
The larvz, 
however, are without traces of wings, and the pupz 
only possess those organs in a rudimentary form, while 
the tail forceps are without the strong curve found in 
those of the perfect insect. The antennz, too, are 
formed of fewer joints. 

Several species of earwigs inhabit Great Britain, all 


| of them, with a single exception, being tolerably com- 


mon. Most of them, however, are so similar in habits 


| and appearance to the common species (Forficula 


auricularia) that a separate description is unnecessary, 
and we therefore pass to the solitary rarity in the group, 
namely, the Giant Earwig (Ladidura gigantea), 

As its name implies, this insect is far superior in 
size to the commoner species. It is an inhabitant of 
the sea-coqst, dwelling among the rocks during the day 
time, and venturing out at night in search of prey. 

The forceps of the insect, which are very long in 
proportion to the size of the body, are of a rather 
remarkable form, being almost straight, without the 


| decided curve found in those of our common species. 


In the female, these organs are comparatively small. 
Among the foreign earwigs, also, there is, curiously 
enough, both in form or habits, but little variety to 
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| 
what we might expect when we take into consideration | | Among these cockroaches will be found four distinct 
| forms, viz., the larva, the pupa, the perfect male, and 
of other orders. One species is, however, remarkable | 
for the enormous size of the forceps, which, at any | 


the strange developments of structure found in insects 


rate in the male insect, fully equal the entire length of 
the body. 


We now come to the Orthopéera, or ‘ straight winged’ 


insects, so called because the wings can be folded 
longitudinally only, and not transversely, as can those 
of the beetles and earwigs. The order comprises the 
insects popularly known as Cockroaches, Grasshoppers, 
Crickets, Locusts, etc. 

Among the other distinguishing characteristics of 
the insect of this order may be mentioned the con- 
struction of the elytra, which are tough, leathery, and 


strongly veined, and the formation of the mouth, | 


which is furnished with jaws suitable for cutting the 
substances which are selected as food. This formation 
of the jaws effectually distinguishes the Orthoptera from 
the Heteroptera, which otherwise‘they closely resemble, 
and which are provided with a beak, or proboscis, 
through which fluids can be sucked into the mouth. 

The Orthoptera are 
usually considered as 
being divided into four 
groups, the first of 
which, viz., the Cur- 
soria, or ‘runners,’ com- 
prises the rather un- 
pleasant insects bear- 
ing the popular title 
of Cockroaches. 

Our common British 
cockroach must be 
familiar to all, for, al- 
though it is not an 
indigenous inhabitant 
of Great Britain, there 
is now hardly a part of 
the country in which 
it is not to be found in 
abundance. 

The insect is _per- 
haps more commonly 
known by the erroneous appellation of ‘ black-beetle,’ 
avery mistaken title, the insect being neither black 
nor yet a beetle. 

There are few creatures more thoroughly detested 


than the cockroach, and certainly not without some | 


reason, for it cannot be denied that it is both mis- 


chievous and destructive, as well as being possessed of | 


a most unpleasant odour, Yet these disadvantages 
are fully counterbalanced by the benefits which it confers 
upon us, and to which we shall shortly have occasion 
to refer. 7 

There are comparatively few houses which are not 
infested by these insects. During the day tirhe they 
keep carefully out of sight, knowing instinctively the 
danger of making their appearance. As soon, how- 


ever, as the house is closed for the night, they emerge | 


from their retreats, and proceed to forage in search of 
food. Ifa light be suddenly brought into a room, the 


kitchen more especially, during the hours of darkness, | 


a strange spectacle presents itself. The floor and walls 
are almost black with cockroaches of all sizes, scamper- 


ing with all possible speed to their holes, or shrinking | did their duty well enoug 


in the corners in hopes of avoiding observation. 





| native. 


Male and Female Cockroaches. 


the perfect female. 
The larva and pupa, as is the case with all the 
orthoptera, closely resemble the perfect insect, the 


_ chief point of difference lying in the absence of wings. 


The two sexes of the adult insect differ very con- 
siderably in appearance. The male, which is by far 
the more handsome, may be easily distinguished by 
the superior length of his antennz, and by the pos- 
session of wings, which, in the female, are present 
only in a rudimentary form; in general appearance, 
too, he is slighter and more graceful. The head, in 
both sexes, is only partly visible, being almost entirely 
concealed beneath the broad and shield-like thorax. 
The colour of the insects is a rich brownish red. 

It is, at first sight, somewhat difficult to understand 
how the cockroach should have contrived to spread 
itself so completely over the country. In the first 


place, of course, it must have been imported by 


means of ships from the countries of which it was a 
But, so are many other insects, which, 
although common enough in the neighbourhood of 
the docks, are seldom 
or never found at any 
distance from those 
localities. 

’ With the cockroach, 
however, it is a different 
matter. ‘The insect is 
by nature a lover of 
warmth, and is there- 
fore greatly attracted 
by the heat of the 
kitchens of the neigh- 
bouring houses. Once 
ha,ing taken up its 
quarters, it is ‘easily 
transferred from house 
to house in numberless 
ways, chief among 
which may be men- 
tioned the laundress’ 
baskets, and the bun- 
dles of firewood from 


the grocers’ shops. Hampers, etc, sent by rail, 


‘are tolerably certain to harbour a, number of the 


insects, so that their talent for spreading themselves 
over the country is easily explained. 

Once fairly within a house, it is an almost impossible 
task to thoroughly exterminate them. Insect powders 
may be employed with apparently the best results. 
Every morning the floors are found to be strewed with 
the dead and dying in all stages of development. 
Jars of treacle or stale beer are placed in the corners of 
the room, and are found almost choked up with 
corpses in the morning. Daily their numbers diminish, 
and in a week or two the house is supposed to be 
cleared of the pests, and the campaign is relaxed. 

A month afterwards the insects are as numerous as 
ever. Yet the baskets and firewood have been care- 
fully examined, and the greatest precautions taken 
against introducing even a single specimen into the 
house. Whence, then, have these myriads ap- 
peared ? 

The matter is easily exp ined. The insect powders 

, and destroyed every livin 
insect. But they could not damage the eggs which 















































EE 3 








LN I CT LOSS I NN I LE te a a te Se A Pe = er me 


ae eee ee owe 


>. er 


ae 


-- eet. te nee 


Sa 


— 
owe 


——- 


6 eee 


- oe fe 


- soar, S. 





. they termed Dictyotopiera, a word signifying ‘reticu- 





430 THE PRACTICAL TEACHER. 





[Nov., 1881, 





had been already deposited, and which, of course, | 
escaped without the slightest injury. 

The manner in which the eggs of the cockroach are 
laid is most singular. Unlike those of other insects, they | 
are enclosed in a tough, horny case, shaped somewhat 
like an oval purse, with a serrated ridge running along | 
one side, and corresponding to the clasp. 





Male Cockroach with wings spread. 
Each of these cases contains sixteen eggs, each ina | 


separate cell, and placed in two longitudinal rows, 
lying in much the same manner as do peas in a pod. | 
When the time approaches for the eggs to hatch, the | 
case opens at the clasp, so to speak, and the young 
larvee emerge, their late habitation again closing and 
seeming to all appearance entirely unchanged. 

How these curious egg-cases, which are rather more | 
than two-fifths of an inch in length, are produced has | 
not yet been discovered. 

We must not conclude without a few words con- 
cerning the services rendered to mankind by the 
cockroaches. 

In the first place, these insects perform the impor- 
tant duties of scavengers.’ Every piece of wasted food, 
every scrap upon the floor serve them for provisions, 
and material is thus removed which, if allowed to remain 
and putrefy, would probably be productive of serious 
consequences. 

In the next place, cockroaches, although unpleasant 
enough in their way, are the greatest foes of other and | 
still more disagreeable insects, devouring them with the 
greatest eagerness, and never allowing one to remain 
alive in the house in which they have taken up their 
quarters. So much is this the case, that cockroaches 
are actually welcomed on board ship, the sailors | 
knowing that they will shortly free the vessel from the | 
insect pests which had before been so troublesome. 

Although the common cockroach is not a native of 
Great Britain, there are other species of the same 
genus (B/atta) which are indigenous to our islands. | 
One of these is a cockroach without a popular name, 
but which is scientifically known as Blatta ericetorum., 
This is quite a small insect, being scarcely one-third of 
an inch in length, and of a pale yellow colour. As its 
name implies, it is found among heath. 

Another of the outdoor species is the Field Cockroach 
(B. germanica), a doubtful British native. The egg- 
case of this insect has the peculiarity of containing no | 
less than thirty eggs. 

The Cockroaches were formerly supposed by man 
entomologists to constitute a distinct order, whic 


lated-winged,’ and which was applied to them on | 
account of the curiously veined elytra. 
(To be continued. ) 


| for doing so will appear by-and-byé. 
| Stage, as in the first, I have prepared a detailed 


‘Mow k Teach Elementary Science,’ 


FOURTH SCHEDULE SUBJECTS: 
MECHANICS. 
BY RICHARD BALCHIN,. 


NOUGH has now been said of the 1st stage to 
show how the whole of this division of the sub- 
ject is treated. I now pass on to stage 2. Speaking 
generally, the whole subject is thus arranged :— 
1st Stage—‘ Matter ; its states and properties.’ 
2nd ,, ‘Matter acted upon by force.’ 
3rd_,, ‘Force accomplishing work.’ 

The code of 1881 gives the following syllabus :— 

1, Matter in motion ; 2, The weight of a body, its 
inertia and momentum ; 3, Measures of force ; 4, Work 
done by a force; 5, Meaning of the term energy; 6, 
Energy cannot be destroyed; 7, Modern notions as 
to heat. 

In this scheme, I would change the wording of the 
6th item, and say ‘Neither force nor matter can be 
destroyed or created ;’ and in the sth item include, 
‘the meaning of conservation of energy.’ My reasons 
In the second 


syllabus of lessons for the year. It is as follows :— 

1. Motion of matter; definition of motion and 
velocity; motion the law of the universe ; 
absolute and relative motion and rest: uni- 
form, accelerated, and retarded velocities. 

2. Force, the producer of motion ; definition ; 
measure of force and of velocity ; momentum 
and inertia. 

3. Newton’s laws of motion; parallelogram of 
motion and of forces. 

4. Work ; definition; distinction between force 
and work ; unit of work ; measure of work ; 
horse power of steam engine. 

5. Energy; definition; potential and actual 
energy ; conservation of energy ; distinction 
between force, energy, and work. 

6. Heat, a force ; mechanical equivalent of heat ; 
old and modern notions respecting heat. 

7. Natural forces; all force naturally existent ; 
force of gravitation ; chemical force ; elec- 
trical force ; heat force; change from one 
kind of force to another ; indestructibility 
of force as of matter; uncreatability of force 
as of matter; purpose of machinery, to con- 
nect a force with the work to be done, and 
to direct such force. ‘ 

8. Gravity and weight ; definition of gravity and 
of weight ; meaning of the statement ‘ gravity 
varies inversely as the square of the distance ;’ 
same law as applied to light and heat. 

I have no hesitation in saying that this is the most 
magnificent series of subjects for the exercise of the 


| powers of the educator that can well be arranged. If 


a boy, under the influence of a philosophical teacher, 
has two intellectual drills per week on the above plan, 
he will, by the end of the year, have received such an 
accession of mental power as shall fit him, in after life, 
to think for himself, and think correctly; to act for 
himself and for others, worthily ; and, in short, to take 


_ his place in the ranks of the thoughtful citizens of his 


country. And this is the character we teachers should 
lay ourselves out to form. Of course, if there are 
some among us who never think for one moment 
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percentages and getting grants, to such it signifies 
but little what series of subjects or what schemes 
they adopt. They are mere creatures of Robert 
Lowe, and not educators at all. These are happily, 
however, the minority. Most of us have seen the 
gradual growth of intellectual power, under the in- 
fluence of our teaching. Most of us have had 
experiences similar to the one I passed through a 
few evenings ago. It was this. I am a vice-president 
of a large Liberal club. A gentleman on the com- 
mittee made a lucid and powerful speech at an 
important general meeting. He was one of my old 
British-school boys. . Now he is the father of a family 
and one of the most respected and influential men in 
his neighbourhood. As I sat and listened to him I 
distinctly recognised the mental moulding he had 
received when a boy at the old school—a school 
where there was little of code, but much of soul. I 
have my reward. I ask, Is it not this ‘mind-shaping’ 
that produces Garfields? And how many ‘Garfields’ 
are likely to come from our schools? I am told that 
this Mechanics is a ‘dry’ subject! Is it? Onlya 
few days ago I was giving a lesson on the conservation 
of energy. Warming with the subject, I described a 
mountain torrent suddenly dammed up by a great fall 
of earth across its path. Pictured the vast accumu- 
lation of pent-up waters. Spoke of the tremendous 
potential energy there generated ; of the threatening 
trembling of the barrier, the fearful crack, the fall, 
the rushing of the waters, and their dreadfully destruc- 
tive energy now all actual. Eighty little eyes flashed 
from the desks with the fires of excitement; scarce 
one of the boys but what had risen from his seat, 
blazing all up with ardour, and wanting to ask ques- 
tions about it. A dull subject! Let none but the 
‘ Dry-as-dusts’ say so. And I cannot but feel that 
in a school which is not a mere valley of dry bones 
without a soul, this subject may be the means of 
generating such an amount of potential mental energy, 
that the boys possessing it,-and making it actual in 
their after lives, shall have reason to bless the force 
of soul of the teacher that originated it. 

There is, perhaps, one disadvantage about this second 
stage. It is not capable of being illustrated by so 
many experiments of a striking character, as are the 
first and third stages; nor will any mechanical con- 
trivance, or apparatus, that the boys so delight in, be 
needed. But on the other hand, all the phenomena 
of everyday life, and all the natural objects around 
us can be put into requisition. It is essentially a mind- 
expanding and thought-generating subject. One thing 
however is needful. The teacher must himself tho- 
roughly grasp the questions involved. It is*a most 


remarkable thing, true nevertheless, that there are | 


of formirig character at all, but only of making | 





some head and assistant teachers who have three, four, | 


and even more ‘science certificates,’ who-are yet 
unable to explain and illustrate some of the simplest 
phenomena of everyday life. I know of at least one 
man who holds thirteen science certificates. Just take 
along breath, and imagine a single finite mind with 
‘advanced’ knowledge upon thirteen different 
sciences! And yet such a one at a loss to explain 
before boys the striking of a match and the lighting of 
a tallow’candle! I am afraid these ‘ advanced scien- 
tists’ have become acquainted with the terms in 
which scientific facts are expressed, rather than with 
the ideas underlying those terms. 


- 


As the Education ' 


department seems determined to enter upon a new 
path, and encourage real mental culture, why not 
insist that the first science certificate granted shall be 
for ‘Natural Philosophy’? And on the examination 
paper let at least half the questions set relate to the 
method of teaching the subject. And grant no certi- 
ficate at all until the candidate has really given a satis- 
factory lesson to a class of children or young men, on 
the particular subject he desires to pass in. For why 
give a certificate, enabling a person to teach a certain 
science, before you have ascertained whether or not 
he can teach at all? If graduates from universities 
are going to become assistants in our schools simply 
on the strength of having given some evidence of the 
possession of, it may be, a crude stock of undigested 
book knowledge, then ‘the Lord deliver me from 
Sir Harry Vane.’ For if such a one be as much my 
social superior as Lord Randolph Churchill himself, 
he would still be not worth his salt. Superior social 
position! This is surely the seasoning in Sam Wel- 
ler’s pies that was supposed to make up for the absence 
of good meat. 

In next month’s issue I propose giving an outline of 
a lesson on ‘ Motion of Matter.’ 


———, 


‘Mow E Teach Arithmetic.’ 


(Continued from page 377.) 
BY WILLIAM SPENCER, 
Author of ‘ Spencer's Exercises in Arithmetic,’ 


Another example :—If 16 men in 6 days of 10 hours 
each build a wall 480 yards long and 8 feet high, what 
length of wall 12 feet high could 20 men build in 5 
days of 12 hours each? Here we see first that the 
answer requires to be in length of wall, hence the 480 
yards is placed above the line to the extreme left. We 
now take the various (4) ratios as they come in the 
question, so as to be careful that we omit none. As 
16 men built the 480 yards, 20 men can build more, 
hence the 24 is placed above the line as the numerator 
or multiplier, and the 16 below the line as the denomi- 
nator or divisor. In considering the days, we conclude 
that less wall will be built in 5 days than was done in 
the 6 days, hence the 5 will be above the line and the 
6 below it. Next, as the hours a day in the consequent 
(12) are greater than those in the antecedent (10), a 
longer wall will, on that account, be built, hence the 
12 above and the 1o below the line. Lastly, as the 
required wall is to be 12 feet high, against the given 
one being 8 feet, it is evident that, being a higher wall, 
a shorter length of it would be built—,4, of it. Hence 
the arrangement and work will be as follows :— 
yards m da “hr ft 
30 WRRXRRAXS XERXB 4_ 1200 _ goo Ane, 

xe xe gxTEXTR EOE 

Here we notice, as was observed in working Com- 

und Fractions and Multiplication of Fractions, that 
immense labour is saved by cancelling the numbers as 
above. Often the whole of the lower numbers will 
vanish, as in the above, since the 3 would go into the 
30 ; but second, or compound cancelling, is difficult to 
follow, except to the person who has performed it, and 
is somewhat difficult to show clearly on paper. The 
above work can be simplified, as in the previous ques- 
tion, by putting the lowest ratios only :-— 
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yards m. d hr. ft. 

4° YRQX5 X5XOXx2 

4 XQX§x3 

Here the 5 and 6 above the line cancel the 6 and 5 

below the line, and the 4 x 3 (12) below the line goes 
40 times into the 480, hence the result. 

The most common error into which a boy falls in 
arranging or ‘stating’ a question, is that he loses sight 
of what the answer requires to be in, hence the import- 
ance of having the number first_put down distinctly 
headed, as in the above, ‘ yards,’ length of wall. For 
instance, in the above question, a boy takes the two 
terms, 16 men and 20 men, and reasons thus :—‘ 20 
men will do it in fewer days,’ or ‘they will require 
shorter days,’ forgetting that the answer required is not 
the number of days, or the length of the days, but 
length of wall. Impress well that the eye and mind 
must be well concentrated on the antecedent—the 
number first put down—whose consequent is required. | 
In working such sums on the board, I often test the | 
scholars’ comprehension by myself presenting the 
question to them falsely, as above explained, but boys | 
of ordinary capacity easily detect the fallacy. In 
working Compound Proportion, the number done on 
the board is very large, as I find that the slower 
intellects here especially require ‘line upon line,’ in 
order to state correctly a question that contains many 
terms. 

We will now work out four questions in Compound 
Proportion and comment where thought necessary. 
The first three are taken from my own exercises in | 
‘Reduction and Proportion,’ and the fourth from the 


= 400 yards. Ans. 








recent Queen’s Scholarship Examination,—July, 1881. 

(1) If 150 yards of a trench, which is to be 800 
yards long, be dug by 8 men in 5 days, in how many 
days would 10 men complete the remainder ? (No. 47.) | 


Here 800 — 150 = 650 yards to be completed. This | 
step, to a feeble thinker or rote worker, is the most | 
puzzling, as he expects, somewhat naturally, that all | 
the terms are expressed in working order. Now state 
as below, putting the ratios in their simplest form,— 

days yds, m. 


Sx! - =42=17} days. Ans, 
In the yards, instead of $29, each number is divided 
by 13, and in the men the ,' is divided by 2. 

(2) If £380 in 2} years gain £45 interest, what is 
the rate per cent. per annum—that is, the interest of 
£100 for 1 year? (No. 84.) Here we will put down | 
the terms in full, giving the time in Aa/fyears (5 and 2) | 
and then cancel. 

xs wees | 

9 45X5 WAQX2_ oo 14 | 

19 Say 1 4 TH Ans. | 

In considering what the answer requires to be in— 

money—we observe that we have three expressions of | 

money, but that our answer requires to be in interest | 

money, not principal, which is money out at and pro- | 

ducing interest, and will be further explained under | 
Percentages. 

(3) A tunnel 800 yards long was undertaken to be | 
excavated in 36 days, but at the end of 30 days it was 
found that 80 men had only completed 600 yards. 
How many additional men must be employed to finish 
it in the remaining 6 days? (No. 38.) This is another 
puzzling question to boys who work by rote rather than 
by reason, who as I sometimes remark, use their 


pencil more liberally than their brain. We have three 
preliminaries to consider before we can formally state 
the question :—first, the remnant of the tunnel, which 
must evidently (800 — 600) be 200 yards ; second, the 
number of additional men. This latter is a sore puzzle 
to most boys, but if we find how many men the work 
will really take, we can see how many that is above the 
number previously employed, and consequently must 

ive the number of additional men. Thirdly, the num- 

t of days (36) a boy is puzzled what to do with, not 
seeing that it does not enter into the working of the 
question at all, as we have the ratio for the days in the 
30 and 6 which make up the 36. I now cause the 
class to read the question in its prepared and amended 
form,—lIf 600 yards be excavated in 30 days by 80 men, 
how many men can do 200 yards in 6 days? 

men yds. d. 
SOxt § = Aon = 1334 men, 
hence 133} — 80=53} additional men. Ans. 

As 4 of a man is an anomalous expression, it might 
be viewed as a man for a third of the time—that is, for 
2 days out of the 6. In the statement we only put 
down the lowest ratios, 1 to 3 instead of 200 to 600, 
as the 200 yards would take less doing than the 600 ; 
and 5 to 1 instead of 30 to 6, as the shorter time (5 
days) would require more men than the 30 days re- 
quired. Impress well that when arranging a pair of 
terms we consider “Hem only for the moment as if 
there were no other terms, the others being left for 
their own separate consideration. 

(4) How many hours a day must 16 Englishmen 


| and 72 Frenchmen work for 34 days to do a piece of 


work that 24 Englishmen and 12 Frenchmen can do 
in 95 days of 6 hours each, if 5 Englishmen can do as 
much in a day as 6 Frenchmen? (QS. July, 1881.) 
As 5 E.=6 F., 60 E.=72 F, and 10 E.=12 F 


*?) 


| hence 16 E. +60 E.=76 E., and 24 E. +10 E. = 34 E. 


Having eliminated the Frenchmen by converting them 
into their equivalents of Englishmen, the question may 
now be read,—How many hours a day must 76 men 
work for 34 days to do a piece of work that 34 men 


| can do in 9§ days of 6 hours each ? 


hrs. m. d, 


Gx34x5 95 = ae = 74 hours. Ans. 
4¥& 3% 


| As to the statement, the answer requires to be in 


length of day, hence the 6 hours given is first put down ; 
and as 76 men will require shorter days, the greater 
number is put below the line; but as the number of 
days is less, only 34 against 95, the greater number is 
placed above the line. The two 34’s cancel each 
other, and 19 divides 95 and 76. 

As any question solved by Proportion may be 
worked out from first principles, we will bring our 


| remarks on the teaching of Proportion to a close by 


thus working out the above exercise, making an hour’s 
work the unit of operation. 

34 X 95 X 6 = 19,380, hours’ work in the whole. 
19,380 + 34 =570, hours’ work in 1 day by 76 men. 
570+76=74, hours per day. Ans. 

If we carefully compare this latter process with the 
former, we see that the operations are exactly identical, 


except the shortening of the work in the former by 


cancelling, and this cancelling is the chief advantage 


_ that Compound Proportion has over working by first 


principles, as it can generally be extensively resorted to. 
(To be continued.) 
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Recent Lnspection Questions, 


[The Editor respectfully solicits contributions—all of which will 
be regarded as STRICTLY PRIVATE—(o this column. For obvious 
reasons, it cannot be stated in which district the questions have 


been set.) 
Arithmetic, 


STANDARD I, 


(1) Add together,—five, twenty-three, three hundred 
and nineteen, and seven. Ans. 354. 

(2) From five hundred and six, take two hundred 
and eighty-four. Ans, 222. 

(3) Add together,—thirty-six, seven, five hundred 
and fourteen, and sixty-two. Ans. 619. 

(4) From six hundred and one, take one hundred 
and fifty-seven. Ans. 444. 


STANDARD II, 


(1) Take fourteen thousand and five from two 
hundred and nine thousand and four. Ans. 194,999. 

(2) Divide twenty-one thousand and eight by eight. 
Ans. 2,626. 
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(3) Multiply four thousand two hundred and thirty | 


six, by sixty-four. Ans, 271,104. 


(4) Multiply 29,432 by seven. Ans. 206,024. 


STANDARD IIL 


(1) Add together,—three hundred and twenty-seven 
thousand eight hundred and ninety-one pounds 
eighteen shillings and tenpence, and one hundred 
and eighty-seven thousand three hundred and 
sixty-one pounds six shillings and sixpence. Ans. 
£515,253 58. 4d. 

(2) Find the difference between fourteen thousand 
two hundred and thirty-four pounds sixteen shillings 


433 


(3) Make out the following bill:— 7 oz. of tea at 
4s. per lb., 16 lbs. of soap at 3d. per Ib., 19 st. of 
flour at 1s, 6d. per st., and roo quills at 5s. per 1,000. 

& S. 





114 9 Ans. 


(4) If 16 men build a wall in 4 days, how long will 
it take 28 men to doit? Ans. 24 days. 


(5) Find the cost of two gross of pencils at one 
shilling and three halfpence per doz. 


Ans. £1 75. 
STANDARD VI. 


(1) If ? yard cost § of a sovereign, what will # of an 
English ell cost? Ans, 8s, 1o§d. 

(2) If five men paint a house in a fortnight, how 
many men will do it in 23 days 3 hours? (Note, 9 
hours=1 day) Ans. 3 men, if the fortnight = 14 
days ; 2} men, if 12 days are reckoned. 


EE, wf of 23 +5 as, 
(3) Simplify: otet= 5 Ans § 


(4) How many half-crow ns are there in 240 florins ? 
Ans. 192. 


(5) If half-a-crown will pay the carriage of 2 lbs. 


| from Newcastle to London (272 miles), how much will 


| to Berwick (67 miles). 


and elevenpence, and one hundred and sixteen | 
thousand one hundred and sixty-four pounds and | 


eightpence. Ans. £101,929 3s. 9d. 

(3) Divide two hundred and sixty thousand nine 
hundred and forty-six by sixty-three. Ans. 4,142. 

(4) Write in figures in se¢graze lines, —seven, seventy, 
seven million and seventeen, and seventy thousand. 


STANDARD IV. 


(1) Reduce one hundred and fifty-one thousand 


five hundred and thirty-six pounds eight shillings and | 


three halfpence to halfpence. Ans. 72,737,475. 

(2) Multiply 204 tons 4 cwt. 1 qr. 17 lbs., by 45. 
Ans. 9,189 tons 18 cwt. 9 lbs. 

(3) Reduce 205 years, 7 months, 2 weeks, 4 days, 
2 hours, 32 minutes to seconds. (Note, 13 months = 
1 year). Ans. 6,465,666,720. 


(4) Divide three hundred and thirty-seven thousand | 
one hundred and one pounds and ninepence by forty- | 


seven. Ans. £7,172 75. 3d. 


(5) Bring 424 yards to poles, and then back to feet | 


and inches, and explain clearly why you multiply by 
two, when you divide by 54. 
and 15,264 inches. 


STANDARD V. 


Ans. 77 poles 4 yard | 


(1) Find the value of 14,121 miles, 7 furlongs, 17 | 


poles, 2} yards at £29 6s. 8d. per mile. Ans. 


£414,243 58. 4d. 


pence, what will sixteen poles, two yards, one foot 
cost? Ans, £24 1s. 94d. 


it take to pay the carriage of 30 lbs. from Newcastle 

Ans. 9s. 2}44d. 

(6) Multiply 2 # by 124, and subtract 43!, from the 

result. Ans. 34, 
Grammar. 


STANDARD IV. 
Parse :— 
(a) His sword of sharpness in his hand he 
took. 
(+) One of the chickens went to the trough 
to drink. 


STANDARD V, 


Parse and analyze :— 
(a) The humming bird in the picture is 
sitting on its eggs. 
(4) There is great advantage in a long dela y 


STANDARD VI, 


Parse and analyze :— 
(a) The sea, which was very rough, soon 
went down, 
(4) The children who saw it, 
crumbs. 


fed it with 


Dictation. 


STANDARD 1, 


Next day a friend came to see Jane, and once more 
the poor bird got no food. 


STANDARD II. 
The eggs are prepared for food in various ways, and 


_ some people are very fond of them. The shells also 
| are made into cups and ornaments of different kinds. 
(2) If one yard of wire cost five shillings and four- | 


The ostrich is often hunted on horseback, but so rapid 
is its flight that the hunters would seldom mares i 
catching it. 
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STANDARD III 


When the mother went to take a mournful look at 


her child’s grave. On going to it, she found, to her | 
It was lying in a deep 
hole which it had scratched for itself over the child’s | 


great surprise, her lost dog. 


grave, probably hoping to get a little nearer to the 
object of its affection. It was thin and weak, but 


hunger and cold had not overcome its love nor | 


lessened the force of its attachment. 


STANDARDS IV., V., AND VI. 


The moon shone ag - 
of the creek by which I 


toward it like an arrow. It was hardly a hundred 
yards distant, and the swallow could scarcely have 


excelled me in flight ; yet, as I turned my head to the | 
shore, I could see several dark objects dashing through | 
the brushwood at a pace nearly double to my own. | 
By their great speed, and the short yells which they | C 


the opening at the mouth | 
ad entered the forest, and, | 
considering this the best means of escape, I darted | 


occasionally gave, I knew at once that these were the | 


much dreaded grey wolves. 


Publications Receibed. 


Arithmetic— 


(1) Bemrose’s Standard Arithmetic. 
rose and Sons. 

(2) Harvey's Examination Arithmetic. Blackie and Sons. 

(3) Harvey’s Key to Examination Arithmetic, Blackie and 
Sons. 

(4) Knight’s Algebraic Factors. Blackie and Sons, 

(5) Longman’s Modern Series Arithmetic. Parts I. to IV. 
Longmans, Green, and Co. 

(6) Longman’s Quarterly Arithmetic Tests. 
to VI, Longmans, Green, and Co. 


Domestic Economy— 

(1) Warren's Cookery Cards for the Kitchen. 
Sons. 
English Literature— 


(1) Lewis's English Language. E. Stanford, 
(2) Macaulay's Essay on Moore's Life of Byron. 
Chambers. 


W. and R. 


Geography— 


(1) Keith ye Scho], Physical, and Descriptive 
Geography. E, Stanford, 

(2) Meiklejohn’s Geographical Reader, III, 
Chambers. 


W. and R. 


History— 

(1) Sanderson’s History of the British Empire, Blackie and 
Sons. 
(2) Young Student’s English History Reading Book. Na‘ional 
Society. 


Miscellaneous— 


(1) Landell’s Boys’ Own Toy-Maker. Griffith and Farran. 
(2) Taylor's How to Prepare Notes of Lessons, 
Societ 
(3) 
Stanford, 


(4) 


Music— 
(1) Crampton’s Songs for Young Singers. B. Williams. 
Prize Books— 


(1) Henty’s Out on the Pampas. Griffith and Farran. 
(2) Gellie’s A Gem of an Aunt. Griffith and Farran. 
(3) Bray's We Four. Griffith and Farran. 


| Periodical Literature — 


(1) Ward and Lock’s Universal Instructor. 


XI 
Lock, and Co, 


Ward, 


| Reading Books— 


| _ (8) 's Illustrated Readers. I. to III, Longmans, 
Green, and Co. 
Longman’s Poetical Reader, 


2 Green, and Co. 
(3) Edgeworth’s Tales. G. Bell and Son.” 
(4) Beale’s Great Englishmen, G. Bell and Son. 


| Science— 
(1) Prince’s Principles of Physiography. J. Heywood. 
wn Jago’s Sensgenle Chemistry. Longmans, Green, and Co. 
riting— 
(1) Tidmarsh’s Modern Copy Books. Longmans, Green and 
0. 


—_—j—— 


Engagements for Pobember, 


November 2. ae ow «I and Law Committee, 
SS OR ree ene 


Parts I. to IV. Bem- | 


Standards II. 


Bemrose and 


National | 
The Cambridge Examiner. Nos, VII. and VIII. E. | 
rd i 
The Public Schoolboy’s Quiet Hour, Partridge and Co, | 


Geological Society 
. Linnean Society : ‘ . ‘ 
Education Society. Public Meeting. 
. Finance of Orphanage, N.U.E.T. 
. Meeting of Executive, N.U.E.T. 
. 2nd B,Sc. Exam., London University. 
. Anthropological Society 
. New Shakspere Society. 
Finance of Prov. Society, N.U.E.T.. 
General Board, N.U.E.T. : 
. 2nd M.B. Exam., Honours, London 
University. 
Finance and General Purposes Com- 
mitte,N.U.ET.. . . . 7.30pm, 


Education Society. ‘Joseph Payne 
as an Educationist,’ by C. H. Lake, 
Be ee ay eT 


| . Geological Society at? S 
Parliamentary and Law Commitee, 
N.U.E.T. ° . : : + .7.30p.m. 
. Royal Society ; , 4.30 p.m. 
Linnean Society . : $ 4 e 
. Executive Meeting, N.U.E.T. 
. Organisation Committee, N.U.E.T. . 
. Scripture Examination, London Uni- 
versity. 
Drowning Society. ‘On Browning’s 
Works,’ by G. Barnett Smith, Exq. 
. Anthropological Society 
. Royal Society ; ‘ : 
. Education Society. Open Meeting. 
M.S. and M.B. Examinations, London 
University. 
Finance and General 
mittee, N.U.E.T. 


. Royal Society Anniversary Meeting . 


8 p.m. 
8 p.m. 


7.30 p.m. 
It a.m, 


8 p.m. 


8 p.m. 


7 p.m. 
8 p.m. 


7:30 p.m. 
8 p.m. 


10 a.m. 


8 p.m. 
4-30 p.m, 


Purposes Com- 
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lished on the 25th of every month. Price 6d. ; post 
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this month crowded out. 





Publications Rebiewed, 


*,* We are sorry to disappoint the many friends who desire us 
to quote the price of each work noticed in our columns. 
This we would respectfully point out is the publishers’ duty 
and not ours ; we give publicity enough to a book when we 
review it. Our readers should peruse the advertisements 
in our pages, and failing to find the price here, it would be 
no great trouble or expense to drop a line to the publishers 
whose name and address we will gladly give. 


Lectures on Teaching. By J. G. Fitch, M.A. 
Cr. 8vo, 436 pp. London: Cambridge Ware- 
house, #7, Paternoster Row. 

First NOTICE. 


a" We regret that, owing to the great pressure upon | 
our space, the ‘ Monthly Notes’ and ‘ Gossip’ are | 





| isso vast as to challenge the attention of 


- 
The Head-masters and the Assistant masters of our | 


great public schools have been chiefly chosen from among | 


the distinguished graduates of our universities, and the 
memory of their own school-training has been their 
rincipal guide in determining the methods which they 
ave afterwards adopted. The traditions of the past 


have been of late greatly interfered with, not only by | or startling theory in any one of these admirable lectures. 


‘the spirit of the age,’ which demands a more general 
culture than that which has been hitherto afforded in 
most schools, but also by the enforced introduetion of a 
‘modern side,’ which does not confine its attention to 
language and mathematics. To effect the greatest 
economy in ‘ power’ as well as in ‘time’ requires much 
skill in school management, and this skill does not 
often ‘come by nature.’ The} Senate of the Univer- 
sity of Cambridge in 1879 appointed a ‘Teachers’ 
Training Syndicate,’ ‘with a view to encourage the 
study of the principles and practice of the art of 
teac - The volume before us contains the third 
series of lectures given to those members of the University 
who intendéd to adopt the profession of teacher, the 


| 
| 
| 
| 
| 


| like a passing meteor go into darkness. 


preceding series having reference to the History of Edu- 
cation and Mental Science. Few men have had a more 
varied experience or a wider field of observation in 
reference to education than Mr. Fitch, and his opinions 
deserve far more attention than most of the imported 
theories which powerfully attract and dazzle, and then, 
For all youn 

teachers there is most valuable counsel in this book, ond 
there are few experienced men who will not gain some- 
thing from its perusal. The mere record of such 
sentiments as are scattered through the pages of this 
work issued from the Cambridge University Press is 
inspiring to those of us who have known what ‘ Teaching’ 
has been in most ‘ colleges and schools’ ; and the ultimate 
national benefit which will result from the universal 
adoption of methods which ‘shall make the work of 
honest learning and of noble teaching simpler, more 
effective, and more delightful to the —s generations,’ 

all who, like the 
author of these lectures, believe that in the art of teaching 
the discovery of scientific methods is possible, and their 


| application practicable. 


The fifteen lectures occupy four hundred and thirty-six 
ages, and treat of the Teacher, the School, Appliances, 
iscipline, Learning and wf penn, Examining, Pre- 
paratory Training, Study of Language, English Language, 


| Arithmetic as an Art and as a Science, Geography and 
| Fact-Lore, History, Natural Science, and the Correlation 


of Studies. Those who have studied the subject of 
Education in its modern developments will find no new 


The results of long experience are presented generally in a 
clear light, and the methods by which good intellectual and 
moral training may be secured are sufficiently indicated. 
Mr. Fitch says, however, that ‘ this book is not, and does 
not profess to be, a manual of method,’ but no attentive 
reader can fail to obtain from its pages much help in 
planning and developing the general or the individual 
parts of his school-work. Our space will not allow 
us to particularize, but each of the chapters is well 
worth a special study. 

Here is a passage on the Ideal Teacher :— 

‘Now in regard to all the duties of life there has to be 
considered the correlation between the thing to be done and 
the doer of it; the qualities of the agent fargely determine 
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the character and the results of the work. In all mechanical 
labour, in which matter alone has to be acted on, the 
physical strength and tactual skill of the artisan are the 
determining forces; his motives and moral qualifications 
have little to do with the result. But in the case of the 
schoolmaster, as in that of the priest, or of the statesman, 
mind and character have to be influenced; and it is found that 
in the long run nothing can influence character like character. 
You teach, not only by what you say and do, but very largely by 
what you are. Hence there is a closer correspondence in this 
department of human labour than in others between the quality 
of the work and the attributes of the workman. You cannot 
dissociate the two. And because in the profession of mm | 
the ruler or agent comes into closer contact with the person rul 
than in any other profession, it becomes here specially needful to 
inquire not only what is the character ofthe work to be done, 
= = manner of men and women they should be who under- 
take to do it.’ 


And after showing the advantage of ample and accurate 
knowledge beyond mere professional limits, of a cheerful 
equable temper, as well as of quickness of eye and ear 
and of a cultivated voice, the author adds : 


‘And it need hardly be said here that the one crownin 
qualification of a perfect teacher is sympathy—sympathy wit 
young children, with their wants and their ways; and that 
without this all other qualifications fai! to achieve the highest 
results. The true toncher ought to be drawn towards the pro- 
fession by natural inclination, by a conviction of personal fitness, 
and by a wish to dedicate himself and the best eye and facul- 
ties he has to this particular form of service. That conviction, if 
it once dominates the mind of a person in any walk of life, does 
much to ennoble and beautify even work which would otherwise 
be distasteful ; but I know no one calling in which the presence 
of that conviction is more necessary, or its absence more dis- 
heartening than that of a schoolmaster. Teaching is the noblest 
of all professions, but it is the sorriest of trades ; and nobody can 
hope to succeed in it who does not throw his whole heart into st, 
and who does not find a positive pleasure as he watches the 
quickened attention and heightened colour of a little child as he 
finds a new truth dawning upon him, or as some latent power is 
called forth. There is no calling more delightful to those who 
like it; none which seems such poor ps oe to those who enter 
upon it reluctantly or merely as a means of getting a living. He 
who takes his work as a dose is likely to find it nauseous. ‘‘ The 

ood schoolmaster,” says Fuller, ‘‘ minces his precepts for chil- 
Sen to swallow, hanging clogs on the nimbleness of his own 


| become a habit in school life, and the teacher's authority 


must never be questioned ; his conduct should be so con- 
sistent as to inspire respect and confidence, and so correct 
as to be worthy of imitation. Some may be ‘born to 
command,’ yet 

‘E one may acquire the power of ruling others by steadil 
setting himself to do $0, b thinking well over his orders before 
he gives them, by giving them without faltering or equivocation, 
. 4 obeying them himself, by determining in every case, and at 
whatever cost, to see them pow p= and, above all, by taking 
care that they are reasonable an right, and properly adapted to 
the nature of childhood, to its weakness and its n My 
Recreations, prizes, and punishments are discussed at 
some length, and certain theories refuted. With regard 
to punishments, the lecturer insists that they should be 
inflicted in such a manner that the child shall not be 
‘conscious of injustice.’ ‘Corporal punishment, against 
which so many unpractical sentimentalists declaim, he 
does not denounce, but, nevertheless, asserts ‘ that it is 
almost wholly unnecessary, that it does more harm than 
good, and that in just the proportion in which teachers 
understand their business they will learn to dispense with 
it. We agree with this, and believe that a Jerfect teacher 
will not need to use the birch. 


‘If your government is felt to be based on high principles, to 


| be vigilant and entirely just, to be strict without being severe, to 


soul, that his scholars may go along with him.” ‘This means | 


that he has enough of imaginative sympathy to project his own 
mind, so to 9 into that of his pupil, to understand what is 
going on there, and to think not only of how his lesson is being 
imparted, but also of how it is being received. But nobody can 
do this who is not fond of his work. That which we know and 
care about, we may soon learn to impart; that which we know 
and do aot care about we soon cease to know at all, to any 
practical purpose.’ 


Mr. Fitch, when speaking of the choice of assistants, 
asserts that ‘it is in the lowest class that the highest 
professional ckill is often wanted.’ We believe this so 
strongly as to say, unhesitatingly, that if our infant schools 
were under the best qualified mistresses the problem of 
popular education would be well nigh solved. Mr. Mun- 
della, in his recent speech, rightly ‘ insisted upon beiter 
infant teaching—the foundation of all teaching’ ; and if 
the ultimate provisions of his new Prozosals shall corre- 
spond with this expressed opinion, the Vice-President will 
have ‘deserved well of his country.’ The need of great 
skill in dealing with the minds of young children has been 
greatly overlooked. 

The second and third lectures are full of valuable hints 
on the arrangements of the schoolroom, its ‘ comeliness, 
its furniture, and its adjuncts of library, museum, etc., 
which we cannot quote. wee 2 

The important question of Discipline is discussed in 
the next po er in great detail, but not more fully than it 
demands. The success of a teacher lies mostly in the 
character of his discipline. ‘ Force’ may secure outward 
compliance with law, but how inferior is such discipline 
to that which wins a willing obedience through kindly 
‘personal influence.’ Mr. Fitch points out the results of 
these opposite modes of government, but allows that ‘it 
is better to gain obedience by force than not at all’ He 
shows the ‘refuge of lies’ to which impotent teachers 
betake themselves in entreaty, self assertion, threats, or 
tutile appeals to a standard of moral obligation which the 
pupil is not able to acknowledge. Obedience must 


have no element of caprice or fitfulness in it; if the public 
opinion of the school is so formed, that a scholar is unpopular 
who does wrong, you will find not only that all the more de- 
grading forms of personal chastisement are unnecessary, but 
that the need of punishment in any form will steadily disappear.’ 
A senior wrangler is not necessarily a good head master. 
Disc'plinary power depends more on character than on 
culture. 

The fifth lecture points out the conditions of ‘remem- 
bering’ what is learnt, and the principles which should 
determine the kind of lesson with which the memory 
should be taxed. The interest usually excited by oral 
lessons commends this"form of instruction, and when the 
teacher has ‘ fluency, fertility, and quickness of resource, 
care in the choice of his language anda /ucidus ordo in 
his arrangement, a power of putting the same truth in 
several different lights, a quick insight in discovering the 
difficulties in the learner’s mind and in removing each 
difficulty when it occurs,’ qualities which, with ‘a certain 
tact,’ are indispensable, there is, in our opinion, no mode 
so effective in permanent result on the mind of the pupil. 


| The collective lesson skilfully given is the most valuable 


and efficient instrument at the command of the ‘ practical 
teacher’ for true educational purposes. Suggestions as 
to bookwork and home exercises close this chapter. As 
might be expected, Mr. Fitch insists on the cultivation of 
the rational memory in preference to, but not to the 
neglect of, the verda/ memory. He shows, for example, 
the little value of deginning grammar by learning the 
definitions. We once heard a distinguished French 
educationist say in accordance with this opinion: 
‘Commencer par la définition, c’est commencer la 
maison par le toit ; la définition, c'est le sommet de la 
science.’ ‘The uselessness of ‘ learning by heart’ answers 
in ‘ catechisms,’ and of other similar ‘ memoriter’ work, is 
made manifest in passages of merciless and ‘merited 
vigour. 

The lecture on Examining includes the ‘ Art of Ques- 
tioning” Who reaches perfection in this art has but 
little to learn. Principles and methods are indi ated 
which, fully carried out in practice, will save both teacher 
and pupils a vast amount of trouble. Interrogation dis- 
covers difficulties, and may often lead to a rational per- 
ception of truth. This is illustrated at length in a Socratic 
dialogue. We do not find, however, any notice of the 
elliptical method of interrogation, one which is most use- 
ful with all children who have a limited command of lan- 

e. Some wise cautions are given with regard to 
marking written exercises, but in these days when we are 
visited by an ‘examination epidemic,’ it is difficult for all 
teachers to act on the maxim: ‘Take care of every- 
thing but the examination, and let the examination take 
care of itself.’ 
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Preparatory Training is the title of the seventh lec- 
ture, and reviews the methods adopted in teaching 
writing, reading, and spelling. We sympathise with Mr. 
Fitch in a kindly regard for the Kindergarten. 

‘ Experience shews that children who have been disciplined on 
this system, are found (1) to have got the rudiments of writing, 
counting and drawing, and to be better prepared for the ordinary 
subjects of school instruction than others; and (2) to have 
obtained in an indirect way a good deal of useful training which 
shews itself in quickened sensibility and prompter intelligence ! ’ 
The principles of the system should be more fully recog- 
nised by those who ‘examine’ our infant schools. The new 
proposals of Mr. Mundella seem to indicate some relief 
to the pressure now put upon the ‘little ones,’ and we 
trust that the joy of infant life will not be banished by 
any code from our public elementary schools. 


The Teacher’s Manual of Exercises in 
Mental Arithmetic. By Henry Hopkins, 
A.M., Ph.D. 245 pp. London: Simpkin, Marshall 
and Co. 


This work, which is now in the third edition, is one 
which, on the face of it, bears evidence of a prodigious 
amount of painstaking labour and minute accuracy. 
Twenty-five thousand questions are propounded, and 
answers given to each. We have taken the trouble to 
verify some hundred or so of these answers, selected 
almost at random, and have as yet failed to meet with 
any mistakes. This gives a fair presumption that there 
really are very few indeed, if any, in the whole book. 

The importance of Mental Arithmetic has, we humbly 
think, been both undervalued and overvalued ; under- 
valued by those who scarcely teach the science orally, 
overvalued by those who, like our author, teach it to an 
excess, with the inevitable result of making calculating 
machines out of intelligent beings. Of the two courses, 
very probably the former is the more culpable. Parents 
roeaning their sons and daughters to receive an elementary 
education only, do not as a rule desire more arithmetic 
and mathematics generally to be taught than will well fit 
them to avoid being cheated by the butcher or the draper. 
But this is, unfortunately, precisely the point where our 
young ladies’ ‘seminaries,’ and some few boys’ schools 
fail. We have ourselves seen housewives, who have 
newly acquired the dignity, pull out pencil and paper or 
memoranda tablets to reckon the amount of their bills, 
which, meanwhile, the shop-girl has done before the 
pencil makes its appearance. Or, if other evidence is 
required, turn to their account hooks and notice what an 
immense sum occurs in the column of ‘ items,’ which, in 
most cases, may be more accurately described as unac- 
countable pence. 

Any one who has had any experience in teaching will 
confirm this. For such an one’s benefit we will add the 
further proposition—which, perhaps, he will be less ready 
to endorse—that he, as a teacher, too often assumes that 
previous teachers have done the necessary as far as mental 
arithmetic is concerned, which assumption has a result 
similar to the one in the well-known tale where the mem- 
bers of the synagogue resolved to present a cask of red 


wine to their new rabbi, each one to bring a pint-of wineto | 


fillit; and each one resolved to pourin water for his share, 
trusting that one pint of water would not be noticed in the 
midst of the thousand of wine. Judge of the rabbi’s 
feelings on drawing a bumper of his congregation’s 
munificent present. Judge also of the great, blank, staring 
white wall in the mind of the innocent upon whom this 
system of education has been practised. ° 

This stricture does not apply to our elementary board 
schools, but we fear that our second stricture does, and 
with greater force. In them, perhaps, the study is over- 
done. Its advocates talk grandly about its sharpening 
the wits, and doing many other marvellous things. So, 
to acertain extent, it does, but to a certain extent only. 
A grindstone sharpens a chisel in a minute, but if you 
turn the grindstone till your arms ache your chisel will 
be no sharper than at the end of the first minute, probably 

vol. 








blunter. Poor calculating Bidder was an idiot and a dunce 
when you set him to Latin. No good mathematician can 
work an arithmetical problem mentally, with speed and 
simultaneous correctness, And medical authority will bear 
us out in stating that there are sums which you can easily 
do on paper, but which will injure a child if you set them to 
him to do in his head. Some of these, we believe, occur in 
this book, and yet we have the author s word that he has or 
has had pupils who can do them all. To find the value, for 
instance, of factorial sixteen, i.e, the continued product of 
16 and all numbers less than 16, namely 20,922,789,888,000. 
Any boy who could do a sum of this sort in his head we 
should deem happier if some fairy wand could turn him 
into brass and figures and make a Babbage’s machine 
out of him. 

Or again, a titanic rule is given for finding the day of 
the week from the day of the month and the year. In 
the first place we have to find what our author calls the 
‘anticipation. This might have been equally suitably 
called a hippopotamus, but that is a mere detail :— 

‘The anticipation is thus found: For the present century 
subtract 1820, 1848, or 1876 from the number of the year, ac- 
cording as it may be nearest above one or other of these numbers. 
To the remainder add its fourth part, omitting fractions, Reject 
the complete sevens from this total, and the remainder is the 
anticipation for the year.’ 


This learnt, and it is neither hard nor impracticable, 
we hear that the anticipation is the day of the week on 
which the month of September ends. We have now a 
series of numbers to commit to memory :— 

Common year 0 3 3 6 1462 50 35 
Leap year 6 23614626503 5 

These numbers refer to the successive months of the 
year, and are baptized ‘menstrual augments.’ Thus 
o and 6 are the peculiar property of January, and so on. 
This table is not hard, at least not very hard to commit 
to memory. Now we are ready for the fixa/e : 

‘ Add together the anticipation for the year, the menstrual 
augment, and the number of the day of the month, reject the 
complete sevens, and the remainder indicates the day of the 
week, Sunday being the first.’ 


To commit such a rule to memory is, we think, the 
height of folly, considering that there are few circumstances 
where a reference to WAittaker could not be made more 
easily. Besides this, the table is unnecessarily complex. 
As it stands, the rule will not help us in the seventeenth 
century, and the adaptation which Dr. Hopkins makes 
for this emergency becomes simply hideous when applied 
to the seventh century. Why not say that the anticipa- 
tion for any year whatsoever, a millennium hence as well 
as now, is the remainder, after dividing five-fourths of the 
year by seven? This seems simpler, and is easier in 
practice. , ; 

But by thus choosing particular examples we fear we 


have scarcely conveyed our appreciation of the author's 


merits. The book is on wretched paper, only fit for 
wrapping sugar; but this is not his fault. His part of the 
hoe is well done, and the publisher's part is well pro- 
tected from the eye of the purchaser by a strong and ser- 
viceable binding. ; f . 

We conclude by heartily commending this book to the 
teacher. We wish it all success, 


Matriculation Questions on History and 
Geography, from 1844 to 1881. Collected 
and arranged by F. W. Levander, F.R.A.S. 155 
pp. London: H. K. Lewis, 1881. 


This little book at once prepossesses us in its favour 
by the extreme neatness of type, paper, and binding. In 
fact, it is by farthe most pleasing specimen in this way 
that we have met for some time. And the author has the 
additional advantage that the subject-matter also is quite 
free from blame, or rather that the blame, if there be any, 
must fall not on him, but on the examiners of the Londoa 
University. We have one objection only and ‘may then 
dismiss this part of our task entirely. e classifi sation 

2F 








a 








m= 












ae ae ee 






res 




















































438 





THE PRACTICAL TEACHER. 


[Nov., 1881. 





adopted for the questions in English history seems to us 
to be to a great extent frivolous and arbitrary. Firstly, 
we have the vague term, ‘ Principal Events,’ which might 
mean anything, from the death of King Charles’ spaniel 
to the wine-tub episode in which Clarence took such an 
unfortunate part. And then again, ‘ Succession,’ which, we 
think, would far more aptly have come after, if not along 
with ‘ Ethnology and Genealogy,’ which two latter sub- 
jects, by the bye, are no more intimately connected than 
Botany and Chemistry. Again this classification principle 
leads us very wrong when we come to Roman and Grecian 
History and Geography. Here we find questions asking 
us to write a commentary on the historical accuracy of 
passages quoted, or es a minute acquaintance 
with a historical point which the general er would 
pass by and almost forget. The opinion a novice would 
form from this is that the matriculation is a remarkably 
hard examination and demands a vast and varied store of 
historical learning. But the fact is that these questions 
(in Roman and Grecian History) all have reference to the 
special subjects which had been previously given for the 
candidates’ preparation.and are therefore not half so diffi- 
cult as at first sight they would appear to be. This fact 
should at least have been stated. 

We advise the author, if a further edition is called for, 
to print wholesale and without alteration the papers as 
they were set at the actual examination. They would then 
be far more useful to the’matriculation student, for whom, 
we suppose, they are chiefly intended, and quite as use- 
ful, if not more so, to the problem-lacking teacher, 
to whom, perhaps, they are subsidiarily directed. 

The matriculation is an examination which, more than 
any other, demands thorough work and untiring applica- 
tion to wearisome details. It is the only one, so far as we 
know, in which the places are determined not by absolute 
marks but by absolute merit. Its Second Division is 
chiefly composed of men, the aggregate of whose marks 
would have placed them far above most in the first 
division, but who showed a culpable weakness in some 
one subject or a uniform mediocrity in the whole. On the 
other hand, its Honours Division is composed of a strange 
mixture of brilliant talent and dull-headed hard work, and 
often the latter will predominate. Ten marks out of a 
total of 2,800 will sometimes make a difference of two or 
three places in the Division List ; so that, among the 
first few, the value of a single mark may be /5. 

This being the case, a process near akin to ‘ cramming’ 
is excusable, though, some will say, not advisable. And 
it is this process which we shouldtell any one who works 
for position merely to adopt ; namely, a painstaking study 
of the papers of past years, so as to have at one’s fingers’ 
ends all the little hobbies of the examiners, and be able 
to foresee to acertain extent what questions would be set 

That this process will pay we have nodoubt. Equally 
little do we doubt that it is harmful and may fail of itself. 
Still a combination of the two is certain of success, and 
this, we believe, is the only true method of working for 
any examination. Do the subjects thoroughly, know every 
point, and then, not before, study the papers of past years 
so as to know on what to lay particular emphasis. This 
knowledge attained, be careful to keep the whole in mind 
and the candidate is well equipped. 

Anyone who will conscientiously follow out this plan 
will find any compilation of questions, such as this, in- 
valuable. Anyone who, having got these questions in 
his head imagines that he may on this account work one 
iota the less, is making a grievous mistake and had better 
have left them alone. 

With these observations we commend the book to the 
reader. Mr. Lewis would do a great service if he were 
to reprint other papers—say those on English, Latin, and 
Greek Grammar. 


Algebraic Factors: How to Find Them, and 
How to Use Them. By W. T. Knight, 
F.S.Sc. 8opp. London: Blackie. 

This work is an attempt to throw light upon a gloomy 
nook in Algebra. ‘Asa rule, this branch of the subject 














is hurried over with but a slight notice, both in books 
and in the schoolroom. Nothing could be more inju- 
dicious, since a true conception of factorial analysis en- 
ables the student to traverse with the greatest ease 
branches of Algebra which in other cases prove veritable 
Sloughs of Despond.’ 

No one can deny that Mr. Knight’s intention was ad- 
mirable, or that a book on the subject is very necessary. 
At the same time, we have several indictments to prefer 
against its execution, which we regard as more or less 
serious, 

And at the very commencement we may give our 
opinion that our author and all subsequent authors on 

is subject would do well to adopt the newest notation 
which discriminates between ‘is identically equal to’ 
and ‘is, for a particular value, equal to, giving three 
horizontal strokes to the former, and only two to the 
latter. Thus we write—(a— 4)x(a+) =a*— 5°; but 
an equation thus—2z*—ar+4=o0, It is true that this 
alteration would at first present a little difficulty to the 
learner, but it is also true that it would render many pas- 
sages in our modern text-books perfectly clear from being 
yom hieroglyphica!, and would allow most average stu- 

ents to reach the meaning of a mathematical author with- 
out the aid of an expositor—a thing which is at present 
visionary to the uninitiated. 

Since the sign ‘is identically equal to, is also used as 
= equivalent to, or ‘may be replaced by,’ 
we should often escape being plunged into confusion by 
the carelessness of an author. As, for instance, when Mr. 
Knight tells us, on p. 11— 

‘Here a = 8a° Jc*, ® = x*; hence a = 2ad%3, b= x, 
etc.’ In this example, one only out of many, it takes any 
one who has not read the previous pages, an effort to see 
what on earth those mystical equations mean. He reasons 
thus—‘ a® = 84' 46° .*, 2°39 =1. Q. E. D. And what 
good is it?’ Whereas, of course, it should stand—‘ a* 
= 8°, 2.c., 8a%6°c® may be replaced by a*, and thus we 
a apply the formula for the factors of a*+d%, where 


Here there is no confusion, for it is well-understood that 
in this significance of the sign cancelling is not allowable, 
nor is any algebraical operation except involution and 
evolution. Our first complaint about the book is that it 
is unnecessarily cumbrous. The theory of quadratic 
equations should have come first, and then the applica- 
tion to the factors of quadratic expressions. Mr. Knight’s 
order cannot but lead the student wrong. He sees 
that 2*+2r+1, 2°+3*+2, 27+24, etc., all split up into 
real factors, and the r fellow is sure to waste much 
time and bother a muddledom ofa head to split up 2*+ 
2x+2, or °+37+1. All difficulties of this sort would be 
met by the reverse order. Besides all this, let the reader 
only turn to p. 19, where the unfortunate is initiated into 
the art of guessing factors of an expression such as 
2422+46xy+21y*. After this, if he does not sigh for the 
friendship for quadratics, we are much mistaken. 

A more serious charge is the next. Unconsciously 
Mr. Knight deprives the student of the power to think for 
himself by not giving him sufficient opportunity to exer- 
cise it. It is a mere piece of padding to repeat a formula 
already enforced, unchanged save by the alteration in 
sign of some member. Given any formul: you please, 
the learner should be trained to deduce in his wed with- 
out writing it down on paper, the corresponding one formed 
by alteration of ape nce known that a*+2* +c? — 3abc 
= (a+b+c) (a2+0+c?—ab —ac— bc). We do not need 
to be told, as we are on p. 29, the factors of a’ — 68 — <3 
— jab, a + PW — C8 + 3abc, a? — H+ A+ 3abc. Surelyit 
would have required no great genius to educe the last, at 
any rate, from the one preceding it—not to mention the 
rest. 

There are many more complaints which we intended 
to have made, but we are compelled by space to make 
them merely in the form of suggestions :— 

(1) The following rule should scarcely have been 
omitted or condensed to the comparatively useless form 
in which it appears on p. 24 :— 
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‘If F (x) is divided by x —a, the remainder is F (a), 
so that if F (2) =o, x —a is a factor of F (x).’ 

It is invaluable, as Mr. Knight must know, in complex 
factorial simplifications. ; h 

(2) The factors of the following expressions should have 
been more fully dealt with, each having some special 
importance :— 

(a) 2a%* + 25%c? + 2c2a* — at — Bb’ — c* 

) a +P+8—3abc. , q 

We must now conclude. It requires either sublime 
genius or sublime luck to write a perfect mathematical 
book. About Mr. Knight’s, all we feel justified in saying 
is, that it is far better than its predecessors, which latter 
compliment should be discounted by the fact that we do 
not remember having seen any predecessors. 


Inorganic Chemistry, Theoretical and Prac- 
tical. By William Jago, F.C.S. 202 pp. 
London: Longmans, Green, and Co. 1881. 


Mr. Jago would seem to us, judging, at all events, from 
his preface, to be labouring under feelings rather inimical 
to the South Kensington Chemical Notation. We wish 
he had expressed these feelings a little more strongly, for 
notwithstanding his slight hint of dislike, we have still the 
eyesores of inconsistency which, in spite of all its evident 
merits, render the system worse than useless to some, and 
a very great hindrance to others. Notably among these 
eyesores is the occurrence of atomic instead of molecular 
symbols in equations. This is mentioned, indeed, on 
p. 95, but so far on in the work that it may be doubted 
whether the student will be able to revolutionise his ideas 
before he reaches the end. Asa molecule is the smallest 
portion of a body capable of independent existence, and 
as all the molecules of the elementary gases contain two 
atoms, such an equation as 

Hg+O=HgO 7 
is nonsense, because the second symbol of the sinister 
cannot exist. It should, of course, be— 
2Hg+0,=2HgO ; 
not Hg,, because mercury, zinc, and cadmium would 
seem to have only one atom in each molecule. 

Here it is that the inconsistency of some of the men of 
the South Kensington School comes in. They rigidly 
adhere to this law for gases, but, for a reason known only 
to themselves, treat it with disdain when solids are con- 
cerned, and allow such equations as— 

3Fe+20,=Fe,0, or 
Fe, + 20, = FeO, . 
Thus, to take a glaring example from a Matriculation 


paper, 

H,S + 0,= H,O + so, 
is said to represent the combustion of sulphuretted 
hydrogen in air, as if the air must be converted into ozone 
first ! 

But we must turn to our author's book, and may at the 
outset confess that although we were humbly of the 
opinion that if any book was wanted in the world it was 
not one on the theory of chemistry, yet we like this as 
well as any of equally small pretensions that we have yet 
seen. The list of contents embraces the mee 
O, H, H,O, H,O,, Cl, HCl, C, CO, COs, N, NH, S, H,S 
H,, SO, and the oxides of N and S. OF course this list 
needs considerable alteration before the book can ever 
become a vade mecum for London examinations. It is 
also absurd to assign five pages to hydroxyl, while there 
is no mention of marsh gas or phosphorus. And, too, it 
is doubtful whether the science of chemistry—the firm 
principles, we mean, on which it rests—can ever be taught 
accurately by types selected in such an arbitrary fashion 
as this, But these charges lie at the door of the imper- 
turbable geniuses at Kensington, not of Mr. Jago, and we 
may dismiss them with a mere mention. 

The main feature of the book is its adaptation to 
laboratory work, in the first place by a series of numbered 
experiments introduced into the text, and to be performed 
by the student ; in the second place by what are called 
‘ Laboratory Hints,’ appended to each chapter. The first 








plan, of course, is a not very new one ; the second, in its 


present shape, we have not seen re. The hints are, 
of course, not quite perfect—here and there, in fact, abso- 
pw A faulty ; still, they will do a good deal towards 
enabling private students to initiate themselves into the 
details of chemical manipulation. 

The summaries are very lame performances. Our 
author needs to be reminded that in science a summary 
is rarely valuable to the student unless he makes it 
himself. 

The standard attained throughout the book is much 
the same as that of Miller’s ‘ Introduction to Chemistry,’ 
published in Longmans’ Science Series, rarely lower, and 
in the theoretical part much higher. In this latter Mr. 
Tilden’s little manual has confessedly been largely used. 

For its own purpose, Science and. Art Examinations, 
we welcome this effort as a vast improvement in type, 
arrangement, and contents to its predecessors in the field. 


French Nouns and their Genders, with a 
Complete Vocabulary of Exceptions to 
the Rules. By Thomas Goodman, assisted 
by MM. J. Ferrier and Alf. Hamonet. 64 pp. 
London ; Simpkin 


Our complaint against this book is that it is too com- 
plete, too extensive for any Englishman to be able to 
master it without spending more time upon the study 
than the French language as a whole is worth. It is 
nicely printed, and would form a very useful manual for 
reference if it were only decently bound. But to expect 
any man in his senses to learn it is to expect a sheer 
impossibility. The work is divided into four Sections— 
I, On Particular Nouns. II. On Class Nouns. III. On 
General Nouns. IV. This last is a farrago of various 
matters which either have or have not any connection with 
the genders of nouns or with nouns at all. We will 
examine the book in the order of these sections. 

Section I. is made up of a ‘ List of Nouns which are 
Masculine in certain Significations, and Feminine in 
others.’ This list contains 113 words, and will thus 
necessitate learning what is equivalent to almost 500 
different significations. How formidable this looks ; and 
yet what are the facts of the case? That about forty of 
these are important, and nearly forty wholly unimpor- 
tant, rarely heard in ordinary conversation, .and such 
that if met with in books, the context would at once 
declare the meaning. 

Section II. is composed of general rules. Of these 
we observe that five or six, at least, look suspiciously 
like mere padding, as, for instance, on the first page, 
where six rules might certainly have been condensed 
into one. In this section comes a table of ‘The Various 
pe pew of the Principal Animals, and their Young,’ 
which for reference might be very useful, but which it is 
oes to expect to commit to memory. In the 
ist of exceptions to the rule that ‘Trees, Shrubs, and 
Bushes are masculine,’ we notice several omissions, 
notably ¢béne and viorne. In the next rule, Zeiss, 
Tweed, and Neiss are omitted, besides at least half-a- 
dozen rivers whose names end in a. Mousson is omitted 
from Rule 13. Rule 14 might have been shortened to :— 
‘Names of Mountains are Masculine, except names 
which are plural in form.’ 

But it is useless to go on complaining about geogra- 
hical genders. If the French discover anything new 
in the world they seem to toss up for its gender, and for 
aught we know, Mr. Goodman may have persuaded a 
French author to make Zweed, for instance, masculine 
in his book, and thus sanction a perpetual usage. It is 
the merest truism to say that this branch of genders are 
in a simply ridiculous state. When rules proclaiming 
that distant countries are one gender and near countries 
another are given to their pupils by French masters 
apparently in their senses, we need no further accusation 
against the language. 





And so we might struggle on with Section II., but let 
us leave it for new pastures. At Section III. we confess 
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we were horrified. The average number of exceptions 
to the various rules is about fifty. Now and then, by 
way of variety, Mr. Goodman will double this number. 
Out of forty-one rules, throughout orthographical and 
not determined by meaning, only seven are blessed with 
no exceptions, while the last of the forty-one, which may 
inspire affection because it is the last, has the small sum 
of 150 exceptions. Thus, we are not far wrong when we 
say, guessing roughly, that the total number of excep- 
tions, all to be committed to memory, falls little short of 
a thousand. Notwithstanding this, “o/ more than 300 
nouns are used in the conversation of ordinary people, 
so that we cannot but think it a work of supererogation 
to learn off all this titanic collection of forty-one rules 
and a thousand and one exceptions. 

We have not, we confess, read this section throughout, 
for we almost shrunk from looking at it, so that we 
cannot say whether it is complete or not. For our un- 
fortunate student’s sake we may hope that there are no 
more additions to be made. 

Section IV. is in no sense novel, and may be dismissed 
without further mention. 

We are sorry that we cannot speak more favourably of 
a work which must have demanded a vast amount of 
care, attention, and time. ‘Seven years’ laborious re- 
search’ seem to us seven years nearly wasted, likely, at 
any rate, to produce very little fruit. ‘The means of 
acquiring, with hitherto unknown rapidity, an accurate 
and ready knowledge of the genders of nouns of the 
French language,’ are, we think, still undiscovered, and 
taking into account the fact that not half the French 
nation itself, even the educated classes, knows its nouns 
thoroughly, these means are possibly undiscoverable. 
That this book ‘will be found singularly useful as a 
vade mecum for the desk of the correspondent or the 
pocket of the tourist,’ is a hope which can never be 
realised, because any good dictionary will do thirty times 
as well. 

We will conclude by suggesting that the only true 
method for teaching French g2nders, is the same as that 
adopted for teaching German, to learn the article with 
each word. It cannot be otherwise when the whim of 
an ignorant set of Latin soldiery has reversed the fate of 
many of the words which mizht otherwise have had a 
chance of reaching France undefiled. 


Primer of Industrial Geography of Great 
Britain and Ireland. By G. Phillips Bevan, 
F.G.S., F.S.S. 109 pp., 2nd. ed. London: Son- 
nenschein and Allen, 1880. 


We always have very great sympathy with any under- 
taking of this sort, and are glad now to notice that Mr. 
Bevan’s useful little manual has reached a second edition. 

Geography, more than any other subject, is at the 
present day outrageously mistaught. Your average 
teacher will, book in hand, instil into the more or less 
miserable urchins around him name after name of 
obscure cape or unintelligible tribe, which it is as little 
likely that said urchins will ever in their lives come across, 
though they travel from pole to pole, as it is likely that 
they will exploreand map out the gulfs and inlets of the bed 
of the mid-Atlantic. Of course, it is very pleasing and in- 
teresting, and all that sort of feminine thing, to know that 
Everest is the highest mountain in the world, or that 
Guadalquivir is not in the Friendly Islands, that crossing 
the line does not mean running over a rope, or that it is 
not true, though the Editor of the Manchester Courier 
says it is, that the South Pole is hot, because it always 
does get hotter as you go further south. But, at the 
same time, we affirm that it is infinitely more important 
to know where you change in any common railway jour- 
“5 or in how many ways you can get from Newmarket 
to Liverpool, say. And it is just this branch of geography 
that is systematically neglected. One reason, and, in its 
way, a fairly good one, is that teachers themselves don’t 
know it. Of course, in that case, the wiser course is not 
to teach it. Still, there is no excuse for their ignorance. 





It is really pitiably comical to go any ordinary railway 
journey and unobtrusively to inquire the destinations of 
your fellow passengers. Suppose we try from Bristol to 
Derby, by the fast express. An old gentleman seated 
just opposite is going to London via Birmingham, and 
may arrive within five hours of the time when the Great 
Western would have taken him. At Mangotsfield 
another gets out and changes for Bath, intending at Bath 
to change to the Midland and South Western Joint for 
Templecombe, eventually to land at Exeter. The ‘ Fly- 
ing Dutchman’ meanwhile does it from Bristol in half 
the time. We do not stop at Gloucester, and at Chelten- 
ham there are sure to be half a dozen who meant to get 
out at Gloucester, preferring that way to South Wales, 
to crossing the Channel at Newpassage and Ports- 
kewet. And so we might continue. These are not ideal 
cases. We have seen specimens of each. We do not 
hesitate to say that they are of daily occurrence. 

Not less extensive, though, | qn ay less culpable, is 
the ignorance of the great trunk roads of England. Put 
a man on a bicycle, give him no map, allow him merely 
to ask the names of the villages through which he passes, 
set him off at London and tell him that you will meet him 
at York. You may smile tae as you like, but except 
your man is one inten thousand, you will as probably 
— at Exeter, or Southampton, or Margate, as at 

or 

Really, it is a serious matter when the little children 
out in New Zealand know the geography of England 
better than those who are brought up in its village-schools. 

Closely linked with this is the ‘ Industrial graphy 
of Great Britain, and it is for the reasons that we have 
just been —- that we accord a hearty welcome to 
Mr. Bevan, and only wish he had made his book bigger. 
We hope that our author, if he do not see fit to adopt 
our recommendation in this, will at any rate some time or 
other find his way clear to publishing a little manual of 
the railways cf Great Britain, which may consist of an 
expanded edition of the neat little’summary in Chapter ix. 

e have left ourselves space to say but little about 
the aoe of the book, and all that little is con- 
gratulatory. The get-up is extremely neat, and the con- 
tents interesting always, rarely tabular, but never on that 
account shallow. All success to any venture which, by 
making prominent the geography of England, annihilates 
the absurd and utterly pernicious theory that to know 
the position of Denver City, or any conceited little shanty 
which, great or small, calls itself a city and has not 
learnt to build of stone, is more important than to 
know your way from the Marble Arch to the Bank, or 
through the mazes of New Street Station. 


Pictorial Atlas of Nature, London: Ward and 
Lock. 

This attractive book is one of the best aids to Geogra- 
phy that can be met with. Of course we here speak of 
Geography in a very different sense from the mere col- 
lection of names of places associated with—more or less 
understood marks on maps. These latter have their uses, 
and cannot be dispensed with, but the knowledge of the 
people, plants and animals, and other productions of 
different countries, together with physical features, have 
in too many cases been thrust aside, as forming useful 
reading about geography, but not indispensable to the 
science itself. Happily these so-called accessories are 
now being justly regarded as the most important features 
of geography, and taking this view Messrs. Ward and 
Lock have done great service in the very attractive book 
beforeus. The illustrations constitute a leading feature of 
this book, and are carried out with uniformity of plan 
that contrasts favourably with the mere collections of 
wood engravings that are often thrust forward to do duty 
over and over again in all sorts of books and on all sorts 
of subjects. Here we have systematic pictorial represen- 
tations of the types of the people of the earth or families 
of the human race as they are distributed over the various 
regions of the earth, with accompanying descriptions. 
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These are followed by similar representations with ex- 
planatory text of Ammals, and next of Plant Life. These 
are variously grouped in separate chapters relating to 
Europe, Asia, Africa, North and South America, and 
lastly of Australia. The collection has been taken from 
a large mass of material, and has been thus collected with 
care and judgment. Noless than 500 well-executed wood 
engravings form the illustrative portion of this admirable 
volume, and these are accompanied by terse and accurate 
explanations, together with maps carefully figured to 
exemplify the references in the text. Illustrations, maps, 
and text are all presented together on one sheet, whereby 
the trouble of tu ning over for frequent reference is 
avoided and on this plan not evaded. Few books will 
be found so useful to the student, and at the same time 
So attractive to young people. 


Notes on Exodus. For the help of Bible Students. 
Laurie’s Kensington Series. London: Thomas 
Laurie. Stationers’ Hall Court. 


When we mention that Mr. Fleming, the author of 
these notes, has laid the best modern authorities under 
contribution, including the learned Hebrew, Dr. Kalish, 
we say sufficient to show the value of this little book. It 
is of course limited to explanatory features to the avoid- 
ance of controversial topics. The most salient points 
of the dispute, how much of the book of Exodus (the 
Shemoste of the Hebrews) was written by Moses, and 
what additions were made by Ezra and his fellow scribes 
or compilers is briefly and fairly stated. The main por- 
tion of this book consists of explanatory notes and verbal 
elucidations, which are clear and to the purpose. A brief 
analysis, followed by a general index, completes the little 
volume. The ‘ark of bulrushes’ in which the infant 
Moses was committed to the river is thus described :— 
‘An ark or chest of duldrushes, i.e., of the papyrus, which 
was formerly used in Egypt for light boats. It does not 
now grow in Egypt. It is a strong rush, like the bamboo, 
about the thickness of a finger, not quite cylindrical, but 
three cornered, and attains the height of ten to fifteen 
feet. The direction given to Moses to put off his shoes 
is explained from Kalish as an act of courteous reverence 
similar to the uncovering of the head by western nations. 
The facility by which the eastern shoe could be removed 
by the mere untying of the sandal, should be remembered 
in this explanation. No one will question the gain in the 
thorough understanding of the sacred writings by pro- 
found scholarship, aided by an extensive knowledge of 
Eastern manners and customs. Every year adds to this 
fund of information, and the book before us places such 
investigations at the use of the humblest student. 


A School Physical and Descriptive Geo- 
graphy. By Keith Johnston. London: Edward 
Stanford, Charing Cross. 


This valuable work must take a leading place among 
modern school geographies. The name of Keith Johnston 
is sufficient to claim attention to its pases, and the care 
and completeness of the work itself fully justifies the high 
opinion held of the author’s reputation as the most able 
exponent of geographical information. The book before 
us—though an abridgment of the author’s larger work— 
occupies upwards of 400 closely, though clearly and ex- 
cellently-printed, pages. This abridgment is mainly 
formed by the omission of most of the historical features 
of the larger geography, together with most of the elabo- 
rate maps. Of these latter illustrative aids, the work 
before us contains a fair portion, though less than we 
could desire, from the valuable collection available that 
form part of the larger work. 

The compendium before us will be especially valuable 
to students and pupil-teachers. Its style is more advanced 
than that of ordinary class-books on geography, and its 
information more extensive than lying within the oene of 
junior classes. This is a merit, considering the capabilities 
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of those for whom this book is designed. By a thought- 
ful study of its pages, pupil-teachers will be able to pass 
their examination with credit. : 

The physical portion occupies as usual the first portion 

of this book, and has a capital introductory chapter on 
the formation of maps and plans from observation made 
in rural walks. The points of the compass, and invariably 
of the polar star, are here clearly shown. This is followed 
by acapital exercise for the formation of rough maps from 
descriptive notes. This kind of work will, we trust, be- 
come much more common. The astronomical portion is 
treated with remarkable clearness, as also the circulation 
of the air and waters. The tides, however, are dismissed 
in less than a dozen lines, with the remark that ‘it is 
only along the immediate shore that the tidal undulation 
is converted by the opposing land into an actual forward 
or sideward movement of the water. The tides play but 
a very insignificant part in the movements or interchange 
of the waters, and have no appreciable influence in modi- 
fying the climate of any part of the globe.’ Very true, 
but the tides have a considerable influence in modifyin 
or changing the contour of almost every coast-line, an 
should not be cursorily dismissed, though of no influence 
in regulating climate. 
_ . In the Descriptive Geography, the author wisely intro- 
“duces the outlines of the physical features of each of the 
great divisions of the globe. These are relieved from 
dulness by such lively and suggestive remarks as the 
following :—‘ Throughout the summer the table-lands of 
Castile, bare and treeless, are burned up by the hot sun, 
but through the chilly winter they are swept by violent 
winds. The herdsman, who wears a broad-brimmed hat 
for protection against the excessive heat during the day, 
afew hours later puts on his thick, warm cloak ; in the 
same way, after the almost summeér, follows a cold winter, 
with ice and snow.’ 

In speaking of the inhabitants of England, the author 
does not repeat the exploded theory of the Britons being 
exterminated by the invading Jutes, Angles, and Saxons, 
but wisely remarks— Thus the population of the British 
islands is a mixed Celtic, Germanic, and Romanic one, 
all its elements being more thoroughly amalgamated in 
the populous lowlands of Britain, the Celtic remaining 
purer in the highland regions, which are more difficult of 
access, In Ireland the Teutonic element prevails along 
the eastern margin; thence toward the western moun- 
tains the transition is gradual to the pure Celtic.’ In 
regard to education, many would demur to the remark 
that ‘the manufacturing and mining portions of England 
are lower in the educational scale than the agricultural.’ 
Generally speaking, the political portion of this geo- 
graphy is treated less extensively, though far more 
readable, than in most other books of the same character. 
Indeed, throughout, the book is thoroughly readable, and 
not disfigured by dry columns of names and figures, The 
derivation of the most important names is given in foot- 
notes, together with more ancient names in many cases, 
as, for instance, Cale (or Cales), the ancient name of 
Oporto, and thus arose /’ortugal, from Portus Cales, the 
name of the whole country. Speaking of the people of 
Lisbon, the author says : ‘Unlike Madrid, where every - 
one is Spanish, the cosmopolitan port of Lisbon is 
thronged with white and negro, English cle:xs, bearded 
Jews, and weather-beaten sailors of afl nationalities. 
Oporto is busiest in sending the wine of the Douro valley 
to England.’ In such lively fashion does the author carry 
us with him through his instructive pages. The wretched 
state of popular education in Italy is very properly alluded 
to by Mr. Johnston, and the efforts now made for its im- 
provement by means of the funds obtained from useless 
monastic establishments. 

We might go on adding quotations of well-written 

assages, in which new truths are expressed or old ones 
ioeelly uttered, did space permit. Altogether this book 
cannot fail of making its way and doing much to elevate 
the teaching of geography from its former dry and un- 





dignified position. A good index forms a necessary 
feature at the end of the book, 
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Examination Arithmetic. [Fcap. 8vo. 158 pp. 
Key to Examination Arithmetic. Cr. 8vo. 
274 pp. By T. S. Harvey. London: Blackie 
and Sons, Old Bailey. 


We are always glad to see schoolbooks penned by 
experienced and successful teachers. The one before 
us-—designed primarily as a coach for examinations— 
reveals on almost every page the hand of the practised 
craftsman. In this admirable volume Mr. Harvey has 
collected and arranged in a graduated form, over twelve 
hundred arithmetical questions culled from the Oxford and 
Cambridge, College of Preceptors’, pupil teachers’, scholar- 
ship and certificate papers, thus furnishing a most excellent 
examination course. To head-masters who set periodical 
tests, and to the private student anxious to figure well 
on the list it will be invaluable. The key, which contains 
the full working of the sums, has the additional merit of 
showing how the problems should be set down on an 
examination paper. We have no hesitation in saying 
that of all the examination arithmetics which have come 
under our notice—and they are not a few—this is by far 
the best. 

The Messrs. Biackie have sent forth these two books 
in the same faultless manner as the various volumes in 
their now well-known comprehensive series. 


Bemrose’s Standard Arithmetics, for Standards 


1, 2, 3, 4 London: Bemrose and Sons, Old 
Bailey, E.C. 


On the title-page of these neat-looking little books we 
are informed that they are ‘adapted for teaching and 
testing.’ Mr. Maxlow, the compiler of these arithmetics, 
has done his work in a highly creditable manner. They 
contain a vast numberof exercises, many of which—wisely, 
we think—overstep the bare requirements of the code. At 
the end of each book a capital selection of ‘ Miscellaneous’ 
questions is given. A child who works through these 
sums, and can ‘do’ them ‘right,’ need fear no examina- 
tion of a reasonable inspector. The answers to the four 
parts are issued in one book. 


PRIZE BOOKS (First Notice). 


School Days in Paris. By Margaret S. Jeune. 
London: Griffith and Farran, St. Paul’s Church- 
yard. 


We place this at the head of a batch of attractive 
books that gladden the eyes of many boys and girls at the 
Christmas holidays. Very many of these reward books 
remain unread on drawing-room tables on account of 
their being either too sermonising, too dull, and in not a few 
instances too childish. We rejoice that in most of the 
little volumes before us these faults are avoided, while 
the morbid sensationalism of cheap trash is as sedulously 
shunned. To interest and amuse without appearing to 
instruct and moralise is by no means an easy task, but 
which, nevertheless, has been admirably exemplified by 
many writers, from Mrs. Hofland down to the late Mr. 
Kingston. Of this juvenile literature the names of 
Griffith and Farran worthily occupy the place of their 
renowned predecessor, Mr. Newbery. In addition to the 
attractions of the literature and illustrations, the pretty 
covers of several of the books before us are by no means 
to be lightly esteemed. Branches of trees with twigs 
bearing silver cherries and sprays bearing equally attrac- 
tive flowers form the designs of several of Messrs. Griffith 
and Farran’s pleasing volumes. The author of ‘ School 
Days in Paris’ is less amusing than descriptive, but very 
readable from his plain truthfulness. The fare, if we 
may take this as an example of French school diet, was 
by no means attractive, indeed we should say scarcel 
nourishing. ‘Our fare was very simple, an 


althoug 
well cooked, not i peaeres @ /a anything to be found in 


Soyer. Our breakfast, at half-past seven (we got up at 
five in summer and six in winter), consisted of vegetable 
soup, sour bread without butter, and water. At twelve 


pied du lettre; but that may pass. 





o'clock came the second dejedner, when the usual fare 
was potatoes and carrots boiled together, red or white 
cabbage, lentils, in the season large dishes of peas and 
asparagus, or occasionally cold meat served with oil. 
Eau rougie was our beverage; that is to say, water with 
just enough wine in it to change the colour. At five 
o'clock we dined on soup doué//i, sometimes a roti, vege- 
tables and a dessert of bread and preserves. This ended 
our meals for the day, for tea was unknown, except on 
Thursday evening, our half holiday—tea, at least we 
called it, though its claim was very doubtful. However, 
it was warm and sweet and comforting, although sent up 
inatincan.’ This is not very attractive, and we believe 
much of the physical weakness of girls is owing to insuffi- 
ciency of generous diet. Speaking of the custom of hus- 
bands being selected by parents, the following remarks 
will at least amuse if not furnish material for reflection :— 
In French school-girl life there is an ‘entire absence of 
the chattering confidences concerning supposed admira- 
tion, lovers, etc., which in even the best- ted English 
schools forms the staple of English conversation of re- 
creation hours.’ The asserted absence of ‘nonsense of 
this sort’ is thus explained by one of the French pupils. 
‘What is the use of our troubling ourselves about such 
matters? Our parents’ wisdom will do far better for us 
than we could do for ourselves. We know nothing of the 
husband selected for us, but neither do we know anything 
of any one else. With you Bagi, being aware that 
your chance of se depends in a t measure 
upon your own powers of attraction, you therefore begin 
early to exercise them, and the subject exercises your 
thoughts continually, because the future is still all uncer- 
tain, and you never know when or where the future lover 
or husband will appear.’ All this sounds plausible. It 
is, of course, far too prettily expressed to be taken ax 
It concerns all heads 
of schools, English or “geo to check this asserted ten- 
dency in young ladies to 2 eg B congene —_ 
‘chattering’ about marrying roviding suffici 
mental occupation, relieved by fedkcious and cheerful 
employment, for leisure hours. The greater portion of 
thes: pages are much less entative, and contain 
lively pictures of French places and society. The book 
altogether is full of good honest fun, and the authoress 
possesses in no small degree an easy and graceful style, 
which, while often discursive, is never too colloquial. 


Salt Water. By W. H. G. Kingston. London: 
Griffith and Farran. 

Here we have another capital book about the sea and 
sailors by the lamented Mr. Kingston, who has done 
as much in making seafaring life popular among boys as 
Dibdin did in popularising the old naval service by his 
famous sea-songs. The hero of the tale was initiated into 
the details of a ship and its fittings by his faithful 
attendant, Larry Harrigan, whose early teaching did 
much to induce young D’ to choose the sea for his 
profession. The lessons of were brought into use 
atthe outset of D’Arcy’s career. Theyouth, finding himself 
in the company of some naval officers at Portsmouth, was 
twitted by them with being quite a novice in all things 
relating to the sea. The youth astonished his querists 
by his accurate knowledge of a ship and its rigging. His 
friend Larry accidentally discovered his long lost wife in 
the character of a lodging-house keeper at Portsmouth. 
From this happy commencement we are led through 
exciting scenes, involving hair-breadth escapes, and 
giving us striking pictures of sealife and adventure. The 
villain of the book, Bill Myers, pursues a career of crime 
as smuggler, pirate, and murderer for some time, till 
brought to bay by the hero, D’Arcy. Paralysed by the 
une ed rencontre, Myers leaps overboard and becomes 
the prey of sharks. While the attractions of the sea are 
duly owledged, its dangers and trials are also pointed 
out. Whether our boys follow D’Arcy’s Ep in be- 
coming sailors or not we cannot of course determine, 
but we can assure them that they will read the book 
before us with unfeigned delight. 
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Our Birthdays. By Emma Davenport. London: 
Griffith and Farran. 


This little book has a moral and religious tone. Lessons 
of improvement are given, mostly by way of narrative 
dialogue, interspersed with information on old illuminated 
books and other readable matter, together with a fair 
amount of incidents in the daily life of amiable and teach- 
able children. The explanation of precepts from the 
book of Proverbs occupies a considerable portion of this 
little volume, but these explanations are given with 
judgment and a most kindly spirit. 


Stolen Cherries. By Emilia M. Norris. London: 
Griffith and Farran. 


This little tale describes the ill consequences of false- 
hoods to hide faults and accidents, whereby a downward 
course is continued until the consequences become very 
serious. A confession is then made and forgiveness 
bestowed upon the repentant boys instead of the expected 
punishment. Young readers cannot be otherwise than 
wholesomely impressed with tales of this kind. 


Holidays Abroad. By Emma Davenport. Lon- 
don: Griffith and Farran, 


Under the guise of holiday tours, this book fairly 
describes scenes in Paris and other places in France and 
also in Italy, with a sprinkling of incident and very much 
moralizing. ‘Cousin Kate’ talks in the goody and sen- 
tentious style, which, though always instructive, is hardly 
sympathetic enough to be very attractive to children. 


The Hero of Brittany. By Emile de Bonnechose. 
Translated by Margaret S. Jeune. 


This book, as indicated above, is a translation of one 
of the histories ot Emile de Bonnechose. The translator 
may be congratulated on the scholarly way in which she 
has done her work. Without departing too far from the 
original, she has succeeded in giving us a thoroughly read- 
able and faithful translation. e have little doubt that 
the book will be eagerly read by many, who though un- 
able to study the French original, would still enjoy read- 
ing the history of a period from a French historian’s point 
of view. What portions of the life of Bertrand there are, 
which bear the stamp of improbability to us matter-of- 
fact people of the nineteenth century, may fairly be left to 
the judgment of the readers of this book, to retain or 
reject as they think fit. 

The criticism of Monsieur de Bonnechose’s book as a 
history does not at present concern us. He is" well- 
known to the reading public as one of the most delightful 
of French historians. Apart from his theories, he has 
given us a most lively and picturesque view of the events 
of France at that time, and our thanks are due to 
Margaret Jeune for giving to the world so graceful a 
translation. 


Cassell’s French-English and English- 
French Dictionary. Crown 8vo. 1,122 pp. 
London : Cassell and Co., Ludgate Hill. 


Probably some of our readers will smile at seeing a 
‘ Dictionary’ placed under the head of ‘Prize Books.’ 
Now that a fresh impetus is being given to the study of 
French, there must, however, be thousands of youn 
teachers to whom this book would prove a veritable god- 
send as compared with a story-book, no matter how well 
written or beautifully illustrated it might be. So far as 
we know, it is without a rival, and a perfect marvel of 
cheapness. We strongly recommend this French dic- 
a as being well worthy of a place in every teacher's 
ibrary. 











Claudine; or, Humility the Basis of all the 


Virtues. Bya Mother. London: Griffith and 
Farran. 


The brilliant binding and pretty get-up of this little 
volume are only the exterior adjuncts of a tale which 
will prove highly interesting to all story-loving children. 
When we say that the work has reached its tenth edition, 
our readers will feel assured that it forms an admirable gift- 
book to a child fond of reading. The authoress evidently 
knows from experience how to provide mental food for 
children, and she has produced a work here which every 
child will be proud to keep in its own particular library. 
The plot is interesting, the characters are well drawn, 
and the moral is one which cannot be placed too often 
before the minds of young people. 


Distant Homes; or, the Graham Family in 
New Zealand. By Mrs. J. E. Aylmer. 
London: Griffith and Farran. 


The story written in the pages of this attractive and 
prettily-illustrated volume is of a family who were ye 
through financial difficulties, to leave their home in Eng- 
land and emigrate toa far distant land. Wehave a good 
account of their voyage to New Zealand, and a very 
faithful picture of the manners and customs of the 
aboriginal inhabitants of that country. There are one 
or two of those thrilling incidents which are generally to 
be found in stories of this description, and we can pro- 
mise all those who take the book in hand that they will 
pass a very pleasant half-hour with Mrs, Aylmer. 


Fickle Flora and her Seaside Friends, By 


Emma Davenport. London: Griffith and 
Farran. 


Miss Davenport has produced a story of the stay of 
some little girls at the seaside which, we have no doubt, 
will be read with avidity in these long winter evenings by 
the children who so largely swell the population of our 
marine towns during the summer months. They will be 
reminded in es these pages of the pleasant time they 
themselves passed during their annual stay by the great 
deep ; while the little brothers and sisters who have not 
yet had an wy oor age of catching tiny crabs and picking 
shells on the beach, will look forward with much anxiety 
and anticipation to the time when they will be able to do 
so. We could wish that the illustrations had been done in 
a little better style ; but apart from this the book has no 
drawback, and we heartily recommend it to our readers. 


Out onthe Pampas. ByG.A.Henty. London: 
Griffith and Farran. 


In spite of the number of books there are of this class 
of literature, Mr. Henty has found something new to tell 
us in his interesting work. The novel ideaof an English 
family, who, though in a good social position, can hardly 
contrive to make both ends meet, and therefore decide 
on emigration, is well worked out. We are soon settled 
with the family, so to speak, in their new home in South 
America, Their social life here, their various adventures 
in hunting, their troubles and trials are told with a charm 
of manner that reminds us of the works of the very best 
writers in this department of literature. Mr. Henty’s 
characters too are pleasantly and clearly drawn, and his 
young ladies contrast most agreeably with the insipid 
portraits that it has been too often our hard fate to meet 
with in fiction. Mr. Henty takes us with him through a 
series of stirring adventures, which contributes in the 
highest degree to the success of the story, and keeps us 
in a constant state of curiosity as to what is going to 
happen next. To detail these adventures would not be 
fair. Suffice it to say that the story never becomes tedious, 
and by careful variation in the incidents, interest is kept 
upto the last. . 
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Pupil Teacher's Examination Questions, 
AUGUST, 1881. 


FOURTH YEAR. 


Pupil Teachers at end of Fourth Year, é/ afprenticed 
on, or a’ter, ist May, 1878; and Pupil Teachers at end of 
Fifth Year, if apjrenticed before that date, 

FIRST PAPER. 
Three hours and a half allowed. 
Arithmetic. 
MALES. 


1. On selling 4 dozen cucumbers for 13s, od. a profit was 
made equal to three-tenths of the money laid out in buying them. 
What ought the price charged per cucumber to the customer to 
have been, in order that 60 per cent. should be gained ? 

2. What is meant by ‘discount’? What is the discount on 
£1,250, due 9 months hence, at 54 per cent. ? 

3. In 3 years, at 4 per cent., what sum would £1,080 amount 
to at compound interest ? 

4. If by selling an article for 8s. 3d. I lose 174 per cent., what 
should I have sold it for to gain 40 per cent. ? 

5. Explain the following quotation from the TZimes of 
November 29th:—‘Consols opened this morning at a fresh 
decline of an eighth, and ultimately experienced a further fall. 
The first bargains were at 89% to 4, and the last at 89} to 3. For 
the 7th of December the final quotation was 87{ to 88 ex, div.’ 


FEMALES 


1. A house which cost £1,500 lets for £65 a year; the out- 
goings for insurance, etc., amount to 1} per cent. on its cost ; 
what rate of interest does it pay ? 

2. An innkeeper uses a quart measure which is too small by 
*375 of a pint; of how much will he defraud his customers in 
ae butt of beer if he charges 2}d. for a pint ? 

3- 


e sales of a bookseller amount to £25,000; one-fourth 
of the sales are made at a profit of 25 per cent., seven-tenths at 
a profit of 163 per cent., and the remainder at a loss of 25 per 
cent, Find the cost of the stock sold. 

4. Three cowkeepers hire a pasture for £35 7s. 6d. for 26 
weeks; during the time A puts 7 cows in it jor 13 weeks, B 14 
cows for 9 weeks, and C 3 cows for 22 weeks, How should 
they divide the rent ? 

Grammar. 
1. Be useful where thou livest, that they may 

Both want and wish thy pleasing presence still. 
Kindness, good parts, great places, are the way 

To compass this. Find out men’s wants and will, 
And meet them there. All worldly joys go less 
To the one joy of doing kindnesses, 

GrorGE HERBERT, 1633. 

(a) Write out the meaning of the above in your own 
words, 

(4) Parse the words in italics. 

(c) Analyse the first two lines. 

(@) How is the word shat used in the first line? Give 
examples of the different ways in which the word ¢Aa¢ 
is employed. 

2. Mention some of the classes of words in our language 
which are generally of Latin origin. Give examples. 


Geography. 

1. Draw a full map of Afeica, to the east of the 32th meredian 
of cast longitude—that is, to the east of Alexandria on the north, 
and of Port Natal on the south. 

2. Describle fully the great mountain chains of America, and 
trace the courses of the principal rivers that rise in them. 


SECOND PAPER. 


One hour allowed for Females, two hours and a half allowed for 
Males. 
History. 

1. How were the Jews treated under Richard I.? Explain 
the feeling towards them. 

2. By what authority were the Stuarts restored in 1660, and 
William and Mary placed on the throne in 1689? 

3. Mention the chief military achievements of this country 
from 1704 to 1709, and explain the cause of the war of the 
Spanish succession, 











Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
Inexhaustible. 

Write, in small hand, as a specimen of copy-setting, 7Ae 
Artisans’ Dwellings Act, 1875. 


Composition. 
Write a short essay on 7he Navy. 


Euclid. 


[The only abbreviations admitted for ‘the square on AB’ is 
‘sq. on AB,’ and for ‘ the rectangle contained by AB and CB,’ 
‘rect. AB, CD.’] 

1, If the sides of any hexagon be produced to meet, the 
angles formed by these lines are altogether equal to four right 
angles. 

2. If a straight line be divided into two equal parts, and also 
into two unequal parts ; the rectangle contained by the unequal 
parts, together with the square on the line between the points of 
Section, is equal to the square on half the line. 2 

3. If a straight line be bisected, and produced to any point, 
the square on the whole line thus produced, and the square on 
the part of it produced, are together double of the square on 
half the line bisected, ani of the square on the line made up of 
the half and the part produced. 


Algebra. 


x? — gx + 20\ ;x* — 13x + 42 : 
1. Reduce Ce) — <4 ) to the simplest 
orm. 


2. Solve the equations :— 
(1) fax = by 
x+y=c 
(2) 12x47 = x + 1740. 
3. Find two numbers in the proportion of 8: 5, the product of 
which is 360. 
; Mensuration. 


1. The paving of a semi-circular alcove with marble at 2s. 6d. 
a foot came to £10; what was the length of the semi-circular 
arc? 

2. Find the area of a regular hexagon whose side is 15 feet. 


Music. 
A quarter of an hour allowed for this faper. 

1. Write the upper tetrachord of E (4/7) minor in every 
form with which you are acquainted. Mark the places of the 
semitones and augmented intervals. 

2. Write under each of the following pairs of notes the name 
and quality (major, perfect, diminished, or other) of the 
interval it forms, 








3. Transpose the following into B flat (Se). 


» 





———— ee. 
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ANSWERS.—FOURTH YEAR, 
Arithmetic. 


MALES. 
}4 of buying price = 13s. 
.. the buying price= 13 - 19 ~ 10s. 


To gain 60 p. c. the 48 cucumbers must be sold 


for 10s.x }$%, or 16s., #.¢., 1924+ of 4d. each. 


48 

2. There are two kinds of discount, namely, the usual discount, 
which is just interest on the amount ofa bill or debt for the time 
it has still to run, and the (rue discount, which is the interest on 
the present value of the bill or debt. The latter is less than the 
former by the interest on the ¢7'we discount, 

To find the true discount on £1250, for 9 mos. at 5} p. c. 

(a) 12 mos. : 9 mos. :: £55 : 4} interest of £100 for 9 mos., 

or £44 is the discount on £104} for the given time. 
“. £1044 : £44 3: £1250 : discount required. 
£1250 x #y'5 = £49 Ios. 489 fd. Ans. 
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3.  4P/P. ©. gives J of principal to be added yearly. 
£1080 


1123'2=prin. for and year. 
_44'g2 
11638°128= prin. for 3d year. 
46°72512 
1214°85312=amt. for 3 yrs. 
mene 
17°'0624s. 
12 
0°7488d. 
.. the amt. for 3 yrs. =£1214 17s. 0 7488d. Ans. 
4- 82} : 140 :: 8}s. : required price. 
Na A tb= dea = tas, Ans. 


s. The quotation from Zhe Times may be explained as fol- 
lows :— hen the Stock Exchange o on the morning of 
the 29th November, the price of £100 in the Consolidated 
Funds was lower than the previous day by 2s. 6d. The £100 
sold at first for £89 7s. 6d. and £89 10s. ; at the close the price 
varied from £89 §s. to £89 7s. 6d. on the same day. The price of 
stock, the transfer of which was deferred till the 7th December, 
ranged from £87 17s. 6d. to £83; but the next half-yearly divi- 
dend, instead of being paid to the holders of this stock, was to 
be drawn by the sellers, ¢x div, meaning excluding divid:nd. 


FEMALES. 


1. The cost of insurance, etc., amounts to £1500 x at , or 


£'S*5 = £18 15s. 


.. the interest on cnt £8 15s., or £46 5s. 
£Lr100=24°_5*: 
15 
t.t.5 £3 1s. 8d. 


2. 1 butt = 108 galls. = 432 qts. 
432 qts. at 5d.=2160d. 
Now ‘375 of a pint=,, of a quart; 
that is 13 parts are sold for 2160d. 
‘ 2160 x 3 
3 ” ” ” 13 





I 

Fes, 4 +» OF 41S. 6y%yd. 

Note.—He has 3 parts of the quantity or value to himself, i.¢., 
£2 1s. 6;'yd. 


ut ¥ price of 4 of £25,000, at 25 p. c. profit= £6,250 x 
= £,5,000. 
Cost ies of y'5 of £25,000 at 16§ p. c. profit= £17,500 x $24 
= £15,000. 
Cost price of £1,250 at 25 p. c. loss=£1,250x 
£1,666 tye ad 5 5 P £1,250 x Aa 
.. the price of whole stock — £21,666 13s. 4d. 





4- 7 cows for 13 wks. <= 91 for 1 wk. 
14 ” 9 » =126 ” 
3 » 22 55 = 66 ” 
253 ” 


Grammar. 


1. (a) Act a neighbour's part towards those among whom you 
live, so that they may both desire and feel the need of con- 
tinued stay amongst thein, In order to bring this about you 
must act kindly, use your talents to the best advantage, and 
obtain an influential position. Meet men upon the common 
ground of human and human wishes, and endeavour to 
help them by acting up to the only happiness-giving maxim, ‘It 


(4) Be—incomplete verb, am, was, deen, ingens mood, 
. indef. tense, 2nd pers sing. agr. with subj. (¢hox’. 
use/ul—a predicative adj. qual. (¢hoz). 
where—rel. adv. modifying /ivest. 
both—conj. corresponding with and. 
want—trans, verb, weak conj. infin., pres. indef. gov. by 


may. 
and—co-ordinating conj. connecting want and wish, 
wisk—trans, verb, weak conj. infin., pres. indef. gov. by 
may. 
find out—compound trans, verb, weak conj. imperative, 
pres. indef. 2nd pers. sing. agr. with (thoz). 
men’s—com. noun, plur., masc., possessive, attributive to 
wants. 
wants—abstr. noun, neut., plur. obj. gov. by find out. 


(-) 


Sentence. Subject. | Predicate. Completion.| Extensions. 











(a) 
Be useful, (Principal)) (thou) Ibe (incom-\| useful 
plete) 


(b) 
Where thou livest. thou livest 


where[and 
[Adverbial to (a).] connective} 
©) (place) 
c 
That they may want! (that) | may want thy pleas-| _ still 
thy pleasing pre-| they ing pre- | - (time) 
sence still. sence. 
[Adverbial to (a).] (object) 


(d) 
( That they may) wish) (that) (may) \(thy pess-| (still) 
(thy pleasing fre| (they) wish | img pre-| (time) 
sence still). sence.) 
[same as (c).] (object) 

















(d) The word ¢ha/ in the first line is used as a sudordinating 
conjunction of purpose. This word is also a relative pronown 
when it means either who or which, as,‘The man shat spoke,’ 
* The book that is read’; a demonstrative ” when it stands 
for some thing or fact, as, ‘I told him /Aaé,’ and as a demonstrative 
adjective when it poin’s out some expressed noun, as, ‘I have 
heard ¢hat story.’ 

2. The classes of words in our language generally of Latin 
origin are Ecclesiastical terms, introduced by Augustine, and mis- 
cellaneous words brought to Engiand through commercial rela- 
tions with southern Europe, terms connected with Feudalism, 
war, the chase, Legal terms, titles, terms connected with the 
Church, and domestic life, introduced by the Normans, and 
latterly by the study of science and philosophy, and the almost 
exclusive study of Classical literature in our mar schools and 
universities, a great addition has been made to scientific and 
other terms, 


Geography. 


2. South America.—The Andes, perhaps the most remark- 
able chain in the globe for length, height and internal structure, 
extend from Cape Horn through the whole length of South 
America, by several parallel ranges of peaks —— upon a 
continuous plateau, to the Isthmus of Panama. For convenience 
the system may be divided into the Chi/ian Andes, Bol vian 
Andes, the Andes of Quito, and the Northern Chains, The 
heights in the Bolivian Andes form by far the most imposing 
group in the whole chain, but the highest point, Aconcagua, 
23,910 feet, is situated in the Chilian Andes. The peaks visible 
from the celebrated valley of Quito are said to form an assem- 
— scarcely surpassed by the Bolivian Andes. 

¢ principal river having its rise in the Andes is the Amazon, 
which is fed by tribu streams from the Northern Chains, the 
Andes of Quito, and the Bolivian Andes. The main stream 
flows east, crossing the whole breadth of the continent, and 
falls into the Atlantic Ocean. The Magdalena, with its parallel 
stream the Cauca, flows north to the Caribbean Sea, and the 
Orinoco, formed partly by jtributary streams from the Andes, 
flows easterly into the Atlantic. 

The Brazilian system of mountains give rise to the Parana and 
Paraguay, flowing south to the estuary of the Rio-de-/a- Plata, 
the San Francisco flowing north and east to the Atlantic, the 
Tocantin and several other branches of the Amazon flowing 





is more blessed to give than to receive. 


north, 
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The principal mountain system of North America is the 
Rocky Mountains, which are connected _— Plateau of Mexico, 
and the Chain of Central America with the Andes. e Rocky 
Mountains give rise on the west slope to the Rio Colorado, flow- 
ing south to the Gulf of California, and the Columbia River, 
flowing south and west. On the eastern slope rise the A¢hadasra, 
continued by the Mackenzie River to the Northern Ocean ; the 
Missouri and the other numerous branches on the right bank of 
the Mississippi, and the Ato Grande flowing south-east to the 
Gulf of Mexico. The O/zo and its tributaries on the left bank 
of the Mississipi rise in the A//eghany Mountains, which, with the 
Green Mountains, form a range parallel with the Atlantic. 
Close along the Pacific Ocean runs the almost continuous 
of the Sierra Nevada, Cascade Mountains, and the Sea Alps, 


History. 


1. On the day of Richard's coronation the hatred of the mob 
led to a fearful massacre of the Jews in London, and in York 
Castle a still more hideous tragedy was enacted in the self- 
slaughter of five hundred Jews, after first killing their own wives 
and children. The Jews were hateful to the people, bo:h be- 
cause they were not Christians, and because they were usurers. 
They alone could lend money ‘on interest, for the Scriptures 
were thought to forbid that practice to Christians, and thereby 
they made enormous profits. They were accused of horrible 
crimes, and were often subjected to great cruelties by the fierce 
and ignorant people among whom they lived. 

2. The Stuarts were restored in 1660 by the authority of the 
Convention Parli t, which was called by the remnant of 
the Long Parliament ‘‘ purged” out by Colonel Pride, William 
and Mary were placed on the throne, 1689, by the authority of 
the Convention of the Estates of the Realm, sammoned by the 
Prince of Orange. The assembly, though equivalent to a par- 
liament, could not be so called on account of its not being 
assembled by a king. 

3- Tae chief military achievements from 1704 to 1709 were :— 
Battle of Blenheim, 1704; Capture of Gibraltar, 1704; Capture 
of Barcelona, 1705; Battle of Kamillies, 1706; Battle of Al- 
manva, 1707 ; Battle of Oudenarde, 1708 ; Battle of Malplaquet, 
1709 ; Capture of Mons, 1709 

Louis XIV., having attempted to place his grandson, after- 
wards Philip V.,on the Spanish throne, caused England, Hol- 
land, and the Emperor to unite in a “Grand Alliance,” which 
was — in by many European powers. War with France 
was declared, the Allies supporting the claim of the Archduke 
Charles of Austria to the Spanish Crown. This war is known 
by the name of the War of the Spanish Succession, 





Composition. 
THe Navy. 


To no nation in the world is the possession of a strong navy 
of such moment as to our own country of Great Britain. Our 
insular posit on, proximity to France (our ancient rival), our 
Colonial possessions, and immense wealth make us a 
favourite object of jealousy. The navy is our first and best 
line of defence, and it has been said that if we are unable to 
cope with the combined fleets of two or three hostile powers we 
shall be dependent on sufferance for our existence, and shall 
cease to be a first-rate power. 

From early times this fact has been acknowledged, for Alfred 
and his successors maintained a fleet for the defence of the coasts. 
William I. established the Cinque Ports as the origin of a mari- 
time force, and the great land-owners used to furnish the means 
of equipment and maintenance of warships. Though under the 
Plantagenets many naval victories were gained, yet it was not 
till the reign of Henry VII. that the Royal Navy had permanent 
existence, The Great Harry was followed by the building of 
the Henry Grace-a-Dieu. The attention of Elizabeth was 
early directed to the importance of a powerful naval force, and 
the patriotism of the people enabled her to equip a respectable 
fleet to meet the Armada, Charles I. understood the value of 
a navy better than his father, and therefore employed an emi- 
nent architect in constructing ships, so that Cromwell, on his 
accession to power, found the nucleus of a maritime force, which 
he raised to a grander height than it ever had reached before, and 
with Penn, Blake, and Lawson for admirals, it forced from the 
Dutch the empire of the seas. Under James [., who commanded 
the fleet before he became king, the royal navy was improved, 
both in men and material. Since that time the nav ~~ 
victories on every sea, commanded by admirals like Howe, 
Jervis, Nelson, and Codrington, 





Euclid. 
1, Let GHIKLM be 


an and let the 
siics of & be produced 


to meet in A, Cc, D, 
E, and F, Then ACE, 
FBD form two tri- 
cutting each 
other. Now the interior 
angles of every triangle 
are t equal to 
two ~~ there- 
fore t es at A, 
cC, E, F, D, are 
t equal to four 
right angles because 
they are the interior 
angles of ACE, FBD, 
respectively.— Q.E.D. 





2. Prop. v, bk. 2. 
3. Prop. x., bk. 2. 


Algebra. 


‘ Sn 9st) (Fatt = 
"\ x (-6) x(¥-5) ; 
(x — §x) (4-42) (x -7) (x - 6) _ 
#* (x - 6) (*- 5) 
(*#-7) #-4)_ 
x 
#-ttst28 o 








@. (I) ax = by ors= 
(2)x+y=c orxe=e-y 


ee e-yat 


ac-ay=b 
p hay A 
yr 


a+b 
By substituting - } for y in (2) 


2, 12 x°-x=1740 
a9 — pyr = 145 
a2 fat + ay = SX S764 | 2 8352" 
57 57 
-y=t 
arate’ | Se or - YF 


x= 127, or -12 
3. If =the greater, then the less = s*. 


“. $= 360 

Gx? = 2880 

x= 576 
x= 24. Ans. 

y= 24 


Mensuration. 


2\s. = price of 1 square ft. 
410 _ —,,_—- Bo square ft, = area of alcove. 


‘oe 
Asatiot whole circle = 160 square ft. 
Je = 2 V5000 — 14-27 ft. 


.. diameter = 2 


3+ 
and so length of semi-circular arc = 7°135 ft. x 3}= 
22°42 ft. Ans, 
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wt... a regular hexagon can be cut into 6 equilateral 
15 

5 Nore :—'433 is the approximate area in 
225 sq. ft. of an equilateral triangle 
433 «© whose side is 1 ft. 
75 

675 

900 


97'425 8q. ft. = area of one equilateral triangle. 
6 


54°55 sq. ft, = ‘ hexagon 














= _ = SS] 
Diminished ath. Diminished 7th. Auemented ond. Pluperfect ath. 











SEPTEMBER, 1851. 


CANDIDATES. 
Three hours and a-half allowed. 
Arithmetic. 
MALES. 


1. A bankrupt's debts are £3560, and his property is worth 
£1349 16s. 8d. How much will his creditors lose in each 

ound ? 
< 2. If wheat be 6s. a bushel, what will 7 loads, 4 quarters, 3 
bushels cost ? . 

3. Find the value, in current coin, of 3 cwt. 2 qrs, 11 Ibs., 
knowing that 27 cwt. 19 Ibs. cost £37 16s. 4}d. 

4. Find the value of a crop on 24 acres 3 roods and 4 poles, 
at £9 8s. 4d an acre. } 

5. If the rate of wages depends on the price of wheat, and 
18 men working for 4 weeks receive £43 4s. Od., when wheat 
is 64s. a quarter; find the price of wheat per quarter when 
16 men, working for 5 weeks, obtain £67 10s. od, 


FEMALES. 


1 Make out the following bill : — 
60} lbs. of tea at 24d, per oz. 
78 cwt. 97 lbs. sugar at 9s. 4d. per qr. 
243 cwt. cocoa at Is. 4d. per Ib. 
18 cwt, 2 qrs. 7 Ibs, rice at 24 per Ib. 
3763 lbs. coffee at 1s. 8d. per Ib. 
2. Find the cost of 68944 articles at 4162 8s. 24d. each. 
3. Find, by Practice, the cost of 870 miles 3 fur. 35 perches 
at £27 15s. per league. 
s Fina, = Prastice, the value of 258} score of sheep at 
£2 13s. 8d. each sheep. 


Grammar. 


1. Parse all the nouns, verbs, and adjectives in the following :— 
* All heads must come 
To the cold tomb, 
Only the actions of the just 
Smell sweet and blossom in the dust.’ 
JAMES SHIRLY. 

2, What are the different moods of the verb? Give two 
examples of verbs in the imperative, and two of verbs in the 
subjunctive moods. , . 

3. Explain what is meant by active and passive verbs. 


then the area of given hexagon == 15 x 15 x * 433 x 6 








Geography. 


1. What are the chief ranges of hills in the South of Scot- 


land? Describe fully the position of each, and the courses of 
the rivers that rise in them. 


2. Say what you know about the Ba we features, pro- 
ductions, and industrial occupations o Norfolk, Devonshire, 
Glamorganshire, and Kerry. 
3. Describe minutely the course of a vessel sailing along the 
coast from Dover to Southampton, and then crossing over to 
visit each of the Channel Islands, 
Composition. 
Write from dictation the passage given out by the Inspector. 
Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
Apprehensive. 


rite, in small hand, as a specimen of copy-setting, Zhe 
Metropolitan Street Improvements Act. 


Music. 


A quarter of an hour allowed for this paper. 


1. Write over each of the following notes its pitch name (C, 


D, Do. Re, or other), and under each its duration name (crotchet, 
quaver, or other). 


b= ~~ eo 





—- 





“ ——_ | 
m4 = 

; S {———+4 
+ 











2. Follow each of these notes by its corresponding rest. 














— = = 
av . af ut. mis ‘. —_—— 





3- How many tones and semitones are found in a major scale 
and what places therein do the latter occupy ? 


CANDIDATES.—ANSWERS. 


Arithmetic. 


MALES, 
£3560 £1 163. 8d. = £2210 3s. 4d. of loss 


“. £3560 : £1 3: £2210 3s. 4d. : loss per £1 
20 
3560)44203( 12s. 5d. 
42720 
1483 
12 

17800 

17800 
7 loads 4 qrs. 3 bush. 
5 


39 qrs. 


315 bushels at 6s, = 1890s. =£o4 tos. Ans. 
27 cwts. 19 Ibs. = 3043 Ibs. 
3 cwts. 67 lbs. = 403 Ibs. 
£37 16s. 44d. = 36305 farths, - 
. 3043 Ibs. : 403 Ibs. :: 36305 farths. : price in farths. 
403 
108915 
1452200 
3043 ) 1463091 5(4808 farths. 
12172 
24589 


403 
“. Ans. =£5 os. 231334. 








hs. 
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£ s. da. 
4- Velue of 1 ac. 7 ae 4 
50 10 oO 
er, 
Value of 24ac. ... eon =226 0 0 
» 2ro.=¢valueoflac.= 414 2 
oo r202¢ ao Sune. 8 9. 8 
» 4P0=r » Ira= 0 4 SB 
»» 24 AC. 3TO. 24 po. =233_ 5 114 Ans. 
5: 16men: 18 men 
5 wks.: 4 wks. } 2: 64s. 3 x. 
864s.  : 1350s. 
64s. x $5 x $ x WP =90s. Ans, 
FEMALES. 
« . . & 
1. 60} Ibs. at os. 2$d. per Ib. ... oo = BO & § 
78 cwts. 97 Ibs. at 9s. 4d. perqr. ... =147 4 4 
24% cwts. at Is. 4d. per Ib. .. =184 16 0 


18 ewts. 2 qrs. 7 Ibs. at os. 2}d. per lb.= 21 13 14 

















376} lbs. at 1s. 8d. per Ib. =m 3t 7 88 
4395_3_ Of 
- ‘em @ 
2. Valueat £1... = 6894 10 0 
2 
13789 0 O 
9 
124101 O O 
9 
” £162 eee eee = S82 °ohU°08 
a 6s. 8d.=} value at £1 = 22908 3 4 
on 1,44.=} » 6.8. = 459 12 8 
” 2d.=t » qd. = 57 9 I 
” 4d.= ” 24. = 14 7 3t 
os £162 8s. 24d... we =£1119738 12 44 
3 £27 15s. per league= £9 55s. Per mile. 
s. » 
-, Value of 1 mi. = SS 
870 
» oml. = = 304710 Oo 
= 2fur. =}valueof 1 ml.= eo ¢ 3 
- Ei» =2 » 2fur. = 2 af 
” 20 per.=4 ” I » = olr 
o 10 , = »  2Oper.= °o 5 (Of 
” 5S» = » OW, = o 2 10h} 
£38051 19 77x. Ans: 
4- 2584 score=5170 sheep. P 
Value at £1 ... bie = 5170 0 O 
a Poy obs = 10340 0 O 
al 10s. = Z at £1 = 2585 0 O 
am 3s. 4d. = yatio.. = 6113 4 
” 4d. = dy at 38. 4d. = 86 3 4 
ai £2 13s. 8d. = £13872 168. Ans. 
Grammar. 


1. AU—indef. num. adj. qual. heads. 
heads—com. noun, neut,, plur., nom. to must come  — 
must—aux, verb, pres. indef. indic. forming with infini- 
tive. 
come—pres. indef. potential of come, came, come, and agrees 
with its subj. Aeads, 
cold—adj. qual. tomb, 
tomb—com. noun, neut. sing. obj. gov, by 4a. 
actions—abstr. noun, neut. plur. nom. to smell, ’ 
just—adj. qual. ( persons), used as a noun, com, plur, obj, 
gov. by of: , 
smeli—intrans. reg. verb. indic. pres. indef. 3rd pers. plur. 
agr. with subj. actions, 
sweei—adj. used adverbially. f 
blossom—intrans. reg. verb. indic, pres, indef. 3rd pers. 
plur. agr. with subj. actions. - 
dust—com, noun, neut. sing. obj. by 7. Fas 
2. The different moods of the verb are :—Z/ndicative, Poten- 
tial, Subjunctive, Imperative, and Infinitive. Do this, write 
these words ; I fear lest he come, I care not though he die, Dao, 
write are examples of the /mperative, and come, die of the Sud- 
yunctive mood. 


| 

















3. Verbs are said to be Active when the subject acts, 
and Passive when the subject is acted upon; as, The boy strikes 
(active) the table. The table és struck (passive). The passive 
is merely used as a change of form, and only verbs which take 
an object can properly be changed into the passive, the object 
in the ac.éve voice becoming the sudject in the passive. 


Geography. 


1, The chief hills in the south of Scotland are the Cheviots, 
forming a natural boundary between England and Scotlacd, 
giving rise to several affluents of the Tweed flowing N., the 
Moffat, and Lowther, and Lead Hills, in the N. of Dumfries- 
shire, from which flow the Ziddel/, Esk, and Annan, S. to the 
Solway, the Clyde N.W. through Lanark, and the 7weed N. 
and E, through Peebles, Selkirk, Roxburgh, and between Ber- 
wick and Northumberland ; the Ayrshire Hills take a crescent- 
like form, enclosing the county, and give rise to the ith 
flowing S. to the Solway, and the Ayr and /rvine flowing W., 
the Doon flowing N.W., the Stinchar and the Girvan flowing 
S.W. all into the Firth of Clyde. The Zammermuirs and the 
Moorfoot Hills, the former between Haddington and Berwick, 
and the latter mostly in Mid-Lothian, give rise to several small 
branches of the Tweed flowing south, and the Zyne, in Had- 
dington, flowing easterly. 

2. Norfolk,—The greater part of the county is occupied by 
the East —- heights, which overlook a strip of the Fens 
included within the limits of Norfolk, and through which flows 
the Great Ouse. The chief of the other rivers are the Bure, 
the Vare, and the Waveney, having the same opening into the 
sea at Yarmouth, The industries are iculture, shipping- 
trade, and fisheries, with some small manufactures of silk crape 
and baize. 

Devonshire stretches across from the Bristol to the English 
Channel, and naturally divides itself into these three parts—(1) 
£xmoor in the N., (2) Dartmoor in the S., and (3) a broad 
plain of pasture land between them. The first two are wild 
tracts, while the last is beautiful and fertile. The county is 
mainly agricultural and mining, but some shipbuilding is 
carried on at the various ports. Devon is noted for cider, and 
its butter is the best in the world. ‘The rivers are the Z-xe, 
Tawe, Tamar, Dart, Axe, Torridge, and Teign. 

Glamorganshire occupies the most southern part of Wales. 
It is wild and mountainous in the N., but level and fertile to- 
wards the S. The ‘‘ Vale of Glamorgan” has been styled the 
“Garden of Wales.” The principal rivers are the 7uf, the 

Tawe, Avon, and Neath, It is eminently a mining and manu- 
facturing county. Coa/and iron are abundant, and by means 
of these minerals it has become a great centre of iron-smelting 
and manufacturing trades. 

Kerry is a county in the S.W. of Ireland. Its surface is 
chiefly formed of mountain ranges, in which are Macgillicuddy’s 
Reeks, with Carntual (3404 ft.), the highest summit in Ireland. 
Its rivers are unimportant, but its lakes comprise those of Kil- 
larney, famed for picturesque scenery. The coast is deeply in- 
dented with the Bays of 7raie, Dingle, and Kenmare, Off 
the coast is Valentia, a terminus of the Atlantic telegraph 
cables. The county is rich in minerals; but dairy-farming is 
the leading industry. 

3- Leaving the thriving town of Dour, which has a great 

senger traffic with Calais, we pass Folkestone, the neat bath- 
ing-town of Hastings, Brighton, a beautiful town, the favourite 
resort of George 1V., and lying to the west of Beachy Head 
and Newhaven, which trades with Dieppe. Continuing westerly 
along the coast of Sussex, we round Se/sea Bill and come to the 
safe anchorage of Spithead, noting the strongly fortified naval 
station of Portsmouth. After a run up to visit the packet station 
of Southampton, we turn south, passing through the Solent, 
N.W. of the Isle of Wight, and voyage still southwards to the 
Channel Islands, which, including Jersey, Guernsey, Alderney, 
and Sark, are all that remain of our Norman possessions. 
Alderney is noted for its cows, St. Helier is the c: pital of 
Jersey, and St. Peter’s Port of Guernsey. ‘These is!unds are 
officially included in the county of Hampshire. 

















Music. 
i p. F. G. Cc. A. 
a ' ieee 1 LI ie ——3-— 
—_— 4 | =s— ] 
= os =. .| -. - -—— 
Crotchet. Semiquaver. Semibreve. Quaver. M-aim, 
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3. Five tones and two semitones, the latter being found 
between the third and fourth, and seventh and eighth notes of 
the scale, 


FIRST YEAR. 


Pupil Teachers at end of First Year. 
Three hours and a-half allowed, 


Arithmetic. 
MALES, 


1. Find the cost of 6}§ tons of fiay at the rate of £344 for a 
ton and a quarter. 

2. What sum of money is the same fraction of £7 that § of 
ss. is of 178, 6d. ? 

3. Find the quotient to § places of decimals, of 17 * 171717 
divided by the product of 19°35 multiplied by 17°3. 

4. What decimal fraction is equal in value tot ? 

é: Out of £43 one third is paid to A., and one seventh to B. 
After this, ;4; of the remainder is paid to A., and the rest to B. 
Find the sums received respectively by A. and B. 


FEMALES. 


1. A bankrupt owes £7065, but he can only pay 7s. 6d, in 
the pound ; what amount of money will he leave unpaid? 

2. If are carried 809 miles for £6 14s., how far could 
th y be carried for £91 19s. 9d. at the same rate ? 

3. If 32 men mow 96 acres of grass in 8 days, how many men 
must be employed to mow a square mile in 20 days ? 

4. If 12 yds. of silk, 18 inches wide cost £3 12s , what will 
be the cost of 13} yds. of the same quality silk 21 inches wide ? 


Grammar. 


1. Parse the pronouns and prepositions in the following :— 
* With joy unfeign’d brothers and sisters meet, 
An’ each for other’s welfare kindly spiers : 
Each tells the uncos that he sees or hears; 
The parents, partial, eye their hopeful years.’ 
Burns. 
2. Name the interrogative pronouns, and state which of them 
are used both substantively and adjectively, and which only 
substantively ; give examples. 
3. Of prepositions some are simple; some compound, or 
derivative. Give examples of each; and, if you can, show from 
what words the compound prepositions are made up. 


Geography. 
Answer either Q. 2, or Q. 3; not both. 


1, Draw a map of Scotland to the South of the Firths of 
Forth and Clyde, showing the chief of hills, the courses 
of the principal rivers, the coast line, and chief towns. 

2. Name the chief rivers which rise in the Alps; and describe 
their courses. 

3. Name the chief sea 
what you know about ¢ 


s on the Mediterranean, and say 
of them, 


History. 


1. Write down the names and dates of our kings from Canute 
to William I. 

2. How many kings named Henry have sat on the throne? 
Give their dates and mention their immediate successors. 

3. Make a list of our sovereigns from 1702 to the present 
time, with the dates of their accession. 


Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
A pprehensive. 
rite, in small hand, as a specimen of copy-setting, 7Ae¢ 
Metropolitan Street Improvements Act, 





Composition. 
Write from memory the substance of the passage read to 
you by the Inspector. 
Music. 
A quarter of an hour allowed for this paper. 


1. Write in a the scale of G (So/), and ind the scale of F (Fa), 
placing a sharp or a flat before each note requiring one. Mark 
the places of the semitones. 

















2. Place its second over 4, its third over 4, its fourth over c, 
its fifth over d, and its octave over ¢. 


¢ d e 











SS =] 


a 


ek — 





3 ms sel many semiquavers are equal (in length) to one 
minim 

he many quavers are equal (in length) to one dotted 
minim 

How many crotchets are equal (in length) to one semibreve ? 


ANSWERS.—FIRST YEAR. 


Arithmetic. 


MALES, 
1 14 tons=§ tons ; rrr tons; £33$=4 yy. 
oan :- 4 


“$5 MAR: . 
LMP x ABP x $= LOPS = 9d. x 5957 = 
11$14d, =44673d. = 372s. 33d. = 
£18 12s. 34d. Ans. 


2. ee =is=2:- Now the question is, what sum is 


ts of £7? 
$s of £7= £1 = £4 or 15s. Ans. 


19°85 

17°3 
13808, 
198 5 
343°405) 17°171717 
17 17025 


146717 


(05000 + 


4. 103 


. A gets 1+) or }} of £4 7s. 6d. 
B ,, $+ or hf ” 


FEMALES. 


1. Since only 7s. 6d. is paid, 12s. 6d, must be unpaid on every 


£5 -. 124s. x 7065=88312s. 6d. = £4415 128, 6d. Ans. 


2. £6 14s. = 134s. = 1608d. _ 
£91 198 od. = 1839s. 9d. = 22077d. 
fo . : 22077d. :: 809 miles : x miles. 
809 mls. x 22077 _ 809 x 7359 _ 595343! _ 
1608 536 536 
I1107s4%5 mls. Ans. 
3 ie } :: 32.men : x men. 
one m 8nd} men. Ans, (The } may be 
explained as one who can do the third part of a man’s work.) 











is 
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. 48 qrs. : 53 grs. ).. ; 
, 18 in. £4 \:: £3 128, ° #. 
74s. x $3 at 


x18 = 2f4s, = £4 12s. gd. Ans. 


Grammar. 


1. cach—distrib. adj., pron. com, sing., nom. to sfiers. 
other’s—indef, adj., pron. com., sing. poss., qual, wed/are. 
ecach—-same as before mas., nom. to Zells. 
that—simple rel. pron., neut. plur., standing for uxcos., 

obj. gov. by ses or hears. 
he—3xd pers. pron., mas., sing., nom. to sees or hears. 
their—pronom. poss. adj. (or poss. of #hey), qual. years. 
with—-prep. gov. obj. case joy. 
or—- 4g Sls OR faare, 

2. The interrogative pronouns are who, which, what, and 
whether. Which and what are used both substantively and 
adjectively, as, which (adj) dress do you prefer? I know not 
which subs.) is which. hat (subs.) is sweeter than honey? 
What (adj.) towns are in Devon? Whois used only substan- 
tively, as, Who are you? Whether is now rarely as @ pro- 
noun, but it occurs in earlier English, as, Whether of them twain 
did the will of his father ? 

3. Simple p itions are—at, by, down, for, from, in, of. 
Compound, or derivative prepositions are—ada/t (A-be-seftan), 
above (&-be-ifan), defore (bi-foran), beside (= by side), between 
(= by two), across (French croix). 


Geography. 


2. The chief rivers which rise in the Alps are the Rhine, the 
Rhone, and the Pv. 

The Rhine rises in Mt. St. Gothard, passes through L. Con- 
stance, divides Switzerland from Germany, flows through the 
German States till, passing into Holland, it separates into two 
branches, and falls by several mouths into the North Sea. It is 
the most picturesque river of Europe. The hone rises in 
Switzerland about five miles from the source of the Rhine, and 
enters L. Geneva, from which it issues to flow west to the city of 
Lyons in France. It then turns south and enters the Mediter- 
ranean by four months. It is the most rapid river in Europe. 
The Po issues from Mt. Viso in the Cottian Alps, and traversing 
the plains of Piedmont and Lombardy from west to east, flows 
by several mouths into the Adriatic. 

3- Beginning at the Spanish coast, we find Barcelona, the 
second city of Spain, with important manufactures and exports 
of iron, cork, and fruits, Aarseilies, the first port in France, 
has immense trade with Algiers. Zou/on has been termed the 
‘Brest of the Mediterranean’ and the ‘ Plymouth of France.’ 
Leghorn is the chief port of Italy with a fine harbour ; exports 
silks, straw hats, &c. Brindisi, on the south-east coast of ttaly, 
is the nearest sea-port to Alexandria on the European system of 
railways. Ancona on the Adriatic and Ven.ce, with its numerous 
canals and hundred islands, are great entrepdts for European 
goods. Trieste is the chief port in Austria. Smyrna, on the 
coast of Asia Minor, is the principal port in the Levant 
Alexandria, the chief port of t, is one of the stations on 
the ‘ Overland Route.’ 


History. 

A.D. 

I. Canute began to reign 1017 
Harold . 9 *” 1035 
Hardicanute ” 90 1040 
Edward (the Confessor) ,, a 1042 
Harold II. 9° a 1066 
William I, (the Conquerer) pa 1066 


2. Eight kings of the name of Henry have sat on the throne, 
namely :— 


A.D. “A.D. 
Henry I. began to reign 1100; suc, by Stephen 11 
Henry II. “ > al 15543» Richard g. aie 
Henry III. pe 1216; »» Edward I. 1272 
Henry IV. wa 1399; » Henry V. 1413 
Henry V. - 1413; » Henry VI. 1422 
Henry VI. a 1422; , EdwardIV. 1461 
Henry VII. a 1485; ,, Henry VIII. 1509 
Henry VIII. ” 1509; ,, Edward VI. 1547 

A.D. 

3. Anne began to reign 1702 

George I. pat oo ©464784 
George II. ,, «0 3727 
George III. ,, a = 
George IV. ,, »» 1820 
William IV. ,, » 1830 
Victoria pa 5 wz 
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SECOND YEAR. 


Pupil Teachers at end of Second Year. 
Three hours and a-half allowed. 
Arithmetic. 


MALES. 


1. Find simple interest on £976 10s. 0d for a year and a 
wane at 34 per —_ per on) lew 

2. rel of beer (36 gals.) lost by 1 e 8 per cent, H 
many a of beer were left in the ae .. a 

3. A sum of money was lent on the roth of September, and 
by the 2nd of November the interest, at 43 per cent. per annum, 
—— to £1 Os. SHd 2 my oy the sum lent ? 

4. If, in 2 years and 63 days, the simple interest on is 
£24 14s. 344d., what is the rate per cent. per annum ? 435 

5. If an Exchequer bill for £1000 bears interest at the rate of 
2s. a day, what is the interest per cent. per annum on the bill ? 


FEMALES, 
1. Reduce to the least common denominator }, x, y'y, +, 


» 

2. Multiply the sum of 3%, 43, and 4%, by the differe f 
79 and 54; and divide the product by the sum of 94} and 4}. 

3. If a yard of lace cost £1$$, what will 1641 yards cost ? 


4- If § of aship be worth £3740, what is the value of the 
whole? 


Grammar. 


1. ‘ The merry part of mankind are very amiable, whilst th 
diffuse a cheerfulness shrough eunvesation at proper quae: 
but om the contrary, they are a great grievance to society when 
the infect every discourse with insipid mirth, and turn into 
ridicule such subjects as are not sut/ed to it.’ 

, ae ADDISON. 

(2.) Point out the conjunctions in the above, arid say to which 
class of conjunctions each belongs. 

(4.) Parse the words in italics. 

Ae) Analyse the adverbial and adjectival sentences in the 
above, 

2. Show, by examples, that the words since, dut, and exces¢ 
may be sometimes conjunctions and sometimes prepositions. 


Geography. 
Answer either Q. 1, or Q. 35 not both. 
1. Name the chief rivers which rise in the Alps, and describe 
their courses. 


2. Draw a full map of our possessions in South Africa and the 
countries — on them. 

3. Give notes of a lesson on ‘the physical featu i 
productions, inhabitants, and history of Temalon.’ mom, 


One hour allowtd for Females. 
Two hours and a-half allowed for Males. 


History. 


1. How came a Roman Emperor to be imed i 
A.D. ? Who was he, and how conmesten with Britain _ 
: - - was Canute? Into what earldoms did he divide this 
ingdom ! 
3. In the 13th century what pa:t was taken b: di 
Langton in securing English freedom P a 
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Penmanship. 


Write, in large hand, as a specimen of copy setting, the word 
A pprehensive. 

Write, in small hand, as a specimen of copy-setting, Zhe 
Metropolitan Street Improvements Act. 


Composition. 


Write full notes of a lesson on Zimber Trees. 


Euclid. 


[All generally understood abbreviations for words may be used.] 
Define straight line, plane superficies, obtuse angle, circle, 
regular polygon, | sow yo strai ght lines, axiom. 

2. If two angles of a triangl e be equal to each other, the sides 
also which subtend, or are opposite to, the equal angles, shall be 
equal to one another. 

3. If two triangles have two sides-of the one equal to two 
sides of the other, each to each, but the angle contained by the 
two sides of one of them greater than the angle contained by 
the two sides equal to them, of the other; the base of that whic 
has the greater angle shall be greater than the base of the other. 


Music. 
A quarter of an hour allowed for this paper. 


1. Write, under each of the inowte, the name and quality 
(major, perfect, or other) of the interval it forms, 


ee Sess ES = 
= SS SS SSS E>) 

2. Write in @ two measures of common time, and in 4 two 
measures of triple time. 


— SS a WT q 
———<——— — 1 — 
= a _—- - _ — 

SS —_u 
. 


3. Write in a the signature of F (Fa), in 5 that of EP (4/2), 
in ¢ that of G (So/), and in d that of A (Za). 


a 6 ¢c dad 


SSS 



































ANSWERS,.—SECOND YEAR, 
Arithmetic. 


MALES, 


at = si9S3X5*7 _ 19°S3*35_ 
1. £976) x 1d 2 = £ 34x 200 & , 
gas “2 3 IIs. ¢ 
42 14s. §¢d. Ans, 
2. 36 galls. ine 8 or 288 pts. ; and since by losing 8 per 
cent., 92 pts. are left out of every 100, 


8.05 Yoo - 7 9 264%¢ pts. Ans. 
3. (a) The number of days ~~ hes Sept. till 2nd Nov.= 
20+31+2= 
(0) £1.08, 8}4= 24814 = Lynd, 
(.) £43 =1140d 
das. : 365 das. | .. ° . 
at vine. ee £100 : sum required. 
1812 
£100 x YP x ious 25x6— £150. Ans, 


(a) 2 yrs. 63 das. = 793 days 
(4) £24 14s. 3}4d. = sesh td a 409578q, 
s a3 days : 305 s days | : :429§78 : rate in pence, 


£32 
Sipe. HOE ABE = 840d. —=£3 10s. Ans, 


i ee 365 days 
’ teen: £100 }i2 


365 x 100 
et =73- £3138 Ans. 


: interest p.c. in s, 











FEMALES, 


I. $, or Px $5, os $$ have for Lc. D. 1260, 
and when reduced to same denominator = 
360, 378, 525, 612, 80, 675 
1260 
2. (a) 384i tat r1fOt 45 +48 1333 oF WHA, 
(2) 73-58 a or $§ 
(¢) o4b 48 = 985 = 
(d@) Preduct of (a2) and ns ‘divided by (c) = 


793X17XI _y 
3x21 x 789 Leth}. Ans. 


3 LUGE x 16h} = L™25~4 — fogs — Lars. 8s. 14d. Ans, 


Ans, 





BS xtixrh = 


96 x 25 
4. The whole will be £3740 x § = £2222 = £9973 6s. 8d, 
Grammar, 
1. (a) whilst—a subordinative temporal conjunction. 
but —co-ordinative adversative pl 
when subordinative temporal ” 


and—simple co-ordinative 
(4) oe collective noun, plur., masc., obj. gov. 


entails, qual. part. 

through—prep. gov. obj. case conversation, 

on the contrary---adverbial phrase used independently. 
gricvance—abstr. noun, neut. sing. in opposition with 


they. 
such—indef, adj., qual. subjects, 
as—conj. =relative neut. +» plur., relative to subjects, 


























nom, to are, 
suited—complete part. of the reg. verb suit, qual. 
subjects. 
| | 
Kind of Sent ent |C Connective.) Subject. | Predicate, Object: Extensions. 
' 
(a). : } a cheer- |x, through con- 
Adverbial whi'st | they diffuse | fulness versation 
: 2. at proper 
® seasons 
Adverbial | when | they infect | every | with insipid 
| discourse mirth, 
Adjetive as = are not 
which suited td it 











2. Prepositions :—He has been in London sénce Monday. 

They were all lost dwt one. 

We are all kere except Tom. 

—Let us begin since he has not arrived. 

They are often amiable, du¢ sometimes they 
are disagreeable. 

Except ye repent, ye shall all likewise 
perish, 


Conjunctions : 


Geography. 


1, See same question answered under First Year in this number 

of Magazine. 

3. JAMAICA, — Physical Features. — Surface very uneven, 
eastern part almost entirely filled with the Blue MMits., which 
have many spurs. Western boundary of this mountain region 
formed by a ridge running across the whole island from S.E. to 
N.W. Greatest plain in the island called Liguanea. lain of 
Vere, another level tract separated from the former by a low 
range of hills, numerous valleys, but all very narrow. Lime- 
stone caverns occur. Jamaica is well watered with rivers, rivu- 
ps and springs. None of the rivers navigable except the Black 

iver. 

Climate exceedingly hot on lower plains along the southern 
coast. Two rainy and two dryseasons. Earthquakes frequent, 
hurricanes less frequent than in the other West Tndia islands. 

Froductions,—Staple articles of export—sugar, coffee, pimento, 
maize, tobacco, cinchona cultivated since 1867. All kinds of 


— products. 

habia nts.—Africans and their d.scendants, Coolies, and 
Europeans—at present about thirty-two blacks to every white— 
half a million in all. 

Histery.—Discovered by Columbus 1494—possessed by Spain 
till 1655—captured by the English—conspiracy of slaves 1745— 
revolt of Maroons 1795—another negro insurrection 1565. 
After that year it became a crown colony. 
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History. 


1. Constantius having gone to Britain to quell a disturbance 
between two “ Counts of the Saxon shore,” was the last emperor 
to reside in the country. He died at York (306), where his 
son Constantine assumed the title of Cesar. Constantine is 
— to have had a share of British blood through his mother 
Helena, 

2. Canute the Dane was the son of Sweyn who conquered 
the kingdom from Ethelred the Unready. Canute, by a vote of 
the States convened at London, was appointed to the vacant 
throne 1017, after the death of Edmund Ironside, with whom he 
had shared the kingdom. By Canute the country was divided 
into four earldloms—Northumberland, Mercia, East Anglia, and 
Wessex. 

3. In the reign of King John, Stephen Langton stood forth 
as the champion against the Crown of the liberties of all sorts 
and conditions of men. To Langton, along with Marshal, Earl 
of Pembroke, are we indebted most deeply for the privileges 
which for so many centuries we have possessed. the list of 
demands agreed on by the barons was embodied in the Great 
Charter signed by King John at Runnymead (1215). 


Composition. 


Definition.—Timber-trees are those which can be cut into 
great planks of wood ; some trees grown for their timber, others 

or their beauty or fruit. 

Kinds of Native Timber-trees.—Oak, elm, beech, ash, and fir, 
are the common English timber-trees. 

Oak.—One of our Jargest and most useful trees—thick trunk 
—rough bark—green irregular leaves—massive branches—seeds 
called acorns, on which pigs and squirrels feed—of slow growth 
—attains full size in about 100 years—bark used for tanning— 
wood for shipbuilding, pulpits, pews, carved work ; even the 
sawdust used by the dyer. 

Eim.—Next to the oak for beauty—grows to great height— 
leaves of a beautiful glossy green during early spring—gene- 
rally grown to form avenues—wood suited for water-wheels, 
bottoms of ships, large stakes for embankments, carving—the 
leaves are food for cattle. 

Seech.—A noble-looking tree—rounded leaves—smooth mot- 
tled bark—large knotted roots—large woods of it in several 
parts of the country—fruit called deech mast, food for deer, squir- 
rels, and pigs—wood very durable, used by the turner for 
washing bowls, bed-posts, large screws, and all kinds of fur- 
niture. 

Ash.—A large tree, but not so bushy as elm or beech—smooth 
bark—light coloured leaves which come late in spring and fall 
early—seeds winged—wood strong and tough, used for plough 
handles, shafts of pickaxes, etc., spokes of wheels for waggons, 
carts, and agricultural implements. 

Fir.—The most qeaceally useful of all the timber-trees—often 
forms extensive forests—grows in the bleakest and most ex- 
posed situations—leaves like spikes and ever-green, of a feathery 
appearance—seeds — in cones in hundreds. Scotch fir or 
wild pine gives us the wood knownas dea/—very easily worked 
—made into joists, floors, stait-cases, window-frames, doors, 
shelves—trees sawn into planks, where felled, by water-mills— 
firs usually grow tall, and are thus well adapted for masts of 
shi Turpentine flows from firs in the form of juice, which is 
collected in troughs and put into casks. Pitch and tar also got 
from the fir. 


Euclid. 


1. A straight line is that which lies evenly between its ex- 
treme points. 

A plane superficies is that in which, any two points being 
ee, the straight line between them lies wholly in that super- 

cies, 

An obtuse angle is that which is greater than a right angle. 

A circle is a plane figure contained by one line which is called 
the circumference, and is such that all straight lines drawn from 
a certain point (called the centre) within the figure to the circum- 
ference are equal to one another. 

A regular polygon is a rectilineal figure contained by more 
than four equal straight lines. ° 

Parallel straight lines are such as are in the same plane, and 
which being produced ever so far both ways do not meet. 

An axiom is a proposition so simple that the truth of it is 
admitted without proof. 

2. Prop. 6, Book 1. 

3. Prop, 24, Book 1. 
vOoL. L 





Music. 
I. 
Db 





_— ~ —— =~ ee 
é a = SS BEESS= SS — 
Pluperfect 4th. Perfect sth. Minor ond. Imperfect sth. Minor 6th, 








2. 


a 4 
oa eee Psa 


er 
ee 











3. 


a 3 ¢ 


== —<—_ —— es == 








THIRD YEAR, 


Pupil Teachers at end of Third Year, #/ apprenticed 
on, or after, ist May, 1878 ; and Pupil Teachers at end of 
Fourth Year, i/ apprenticed before that date. 

Three hours and a-half allowed, 
Arithmetic. 


MALES. 


1. How much tea at 4s. od. a Ib. must I give for a cwt. and a 
quarter of sugar at 94d. a lb, in order to gain § per cent. by the 
exchange ? 

2. If an oz. of wrought silver be worth §s., what percentage 
of 1 lb. Troy should be the weight of a cup for which I am 
asked to pay £2 16s. 63d. ? 

3. If by laying out £2,490 in 34 per cents. I can get an 
income of £96 16s. 8d. per annum, what is the price of the 
stock per cent, ? 

4. If £3,500 were invested in 34 per cents. at 98, what in- 
come would be derived from the investment per month, supposing 
interest to be paid monthly ? : 

5. The standard silver coin of this realm is made of a metal 
of which 92°5 per cent, is pure silver and the rest alloy. Out of 
1 lb. Troy of this mixed metal are coined 66s. What then is 
the value at the Mint of an oz, of standard silver, and what of 
an oz. of pure silver, and what quantity of alloy is there ina 5s. 
piece ? 

FEMALES, 

1. If 10 cannon, which fire 3 rounds in 5 minutes, kill 270 
men in 14 hours, how many cannon, which fire § rounds in 6 
minutes, will kill 5co men in 1 hour at the same rate? 

2. What are the values of *203125 qrs., and °73625 bush, of 
corn? 

3. Express 12s. 6}d., 15s. 99d., and £4 13s. 44d. as decimals 
of £1 ' 


4. Required the exact value of 75 of 63. 8d. — 1'84375 of 
48. + 39796 of 2s. 

Grammar. 

1. What is the derivation of the word ¢ransitive, and how is 
that derivation connected with the use of the words /ransitive, 
intransitive, in grammar ? 

2. ‘ When I came to my castle I fled into it /ike one pursued ; 
whether I went over by the ladder or wen? in at the hole which 
I called a door, I cannot remember; #0, nor could I remember 
the next morning; for never frighted hare fled to cover, or fox 
to earth, with more terror of mind Aan Zo this retreat.’ 

DEFOE. 

(a.) Analyse the above passage from ‘when J came’ to ‘newt 
morning. 

(4.) Parse the words in italics. 

Geography. 

1. Draw a full map of our possessions in South Africa and 
the countries bordering on them. 

2. Give full notes of a lesson on ‘ The River Jordan.’ 


One hour allowed for Females, two hours and a half for Males. 
History. 
1. Who was the mother of Henry VII, and what title did he 
bear before he ascended the throne ? 
2. There have been four Queens Regnant in England; give 


their names, parentage, and dates, and sketch the acter of 
one of them. 








3. What led to the declaration of American Independence ia 
1776? 
206 
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Penmanship. 


l 
| 
Write, in large hand, as a specimen of copy-setting, the word | 
A pprehensive. 
} 
| 
| 
| 


rite, in small hand, as a specimen of copy-setting, ZAe 
Metropolitan Street Improvements Act. 


Composition. 


Write from memory the substance of the passage read to you 
by the Inspector. 


Euclid 


[All generally understood abbreviations for words may be 
used, but symbols of oferation, such as-, +, X, are not | 
admissible.] 

1. Straight lines which are parallel t6 the same straight line 
are parallel to each other. 
2. Describe a parallelogram — to a given square, and 

having an angle equal to half a right angle. 

3. Equal triangles upon equal bases in the same straight line, | 
and towards the same parts, are between the same parallels. 


Algebra. 


1. Multiply -2xy+42°-y" py 37°—2xy+4x°, and divide 
—91 ax" by - 13072". 
44 gt- 
2. Reduce to lowest terms—°5 (207+ - 1) _ 
102 (25a* + 5a*—a-1) 


3. Solve the equations :— 
-* - *~7°655 _ ° 
(1.) Ix + 33 7: 
a3 8-3 2-bn0 
(2) ¥-2°x-3 : 


Music. 


A quarter of an hour allowed for this paper. 


1. Complete the following (by inserting the necessary sharps 
or flats) as a descending and ascending diatonic minor scale of | 
F (Fa). Mark the places of the semitones. 


= 7 ee a 
_ 2. Write a measure, of rests only, in each of the kinds of time 
indicated by the following signatures. 





—— 


3. Write over each of the following the name of the major 
scale, and under each that of the minor scale of which it is the 
signature. 








SS ———— 2 





ANSWERS.+—THIRD YEAR, 
Arithmetic, 


MALES, 


57 102" } :; 140 Ibs. : x Ibs. tea 
140 Ibs. x y\% x P$f = 298 == 22} Ibs. Ans. 

2. £2 163. 6jd, = “42d. which divided by 60d. will give 
the No, of ozs. required, é.c. "ff oz. and t.is fraction repre- 
sented as the percenta ze of 1 lb, or 12 ozs. Troy = 

"Ai x WYP or ogyy. Ans. 

3. £964 : £34 :: £2490 : price of £100 stock 

£2499 x § x 5% = £2. Ans. 


4 £98 : £35001 .. 34 


. ‘ >i 
12 mos, : i mo. j ** : monthly income 


5. (a) 12 oz, of standard silver = 66s. 


- Iw ” ” == §s. 6d. 


(4) Now since os or 3j of an oz. of pure silver = 5s. 6d. 


(not reckoning alloy) .. the walue of the whole oz., will be 
5s. 6d. x $f or Ss, 11}3d. 
(c) And since there are ¥; of an oz. of alloy, or 18 dwts, in 


54:., then in a 5s. piece there must be 18 dwts. x + or 
18 x 10 
oupticnan, OR -d s, 
ar weedeat. Am. 


FEMALES. 


5 rounds : 
Smin, : 
270men i: 500 men 
1 ho, 1} ho. 

ro cannon x % x $ x $$) x $= 


35 
*203125 qrs. 


1.625 bush. 


3 rounds 


Omin. { -. yo cannon : x cannon, 


2o cannon. Ans. 
ee 


(6) 
*73625 bush. 
4 


2.945  pks. 
2°5 pks. 
1 bush. 2$ pks. Ans. 
3 (2) 
12/6°75d. 
12°5625s. 
£°628125 


2335 pks. Ans. 
(4) (¢) 
12|9°75d. 12/4'5d. 
20) 15°8125s. 20) 13°375s. 
£:790625 £4:66875 
shillings. 
5°0000 
+_7°9593 
12°9593 
ae 
5°5843s. 
12 
7012 d. 
.. exact value = §s. eitae Ans. 


“75 of 6s. 8d. = 3 of 6°6s. 
+ 3°9796 of 2s. 


— 1°84375 of 4s. 


Grammar. 


1. Transitive is derived from the Latin /ransire, ‘to go 
across,’ the action as it were passing over from the doer to the 
object; in é#-transitive verbs the action does #o¢ thus pass over, 
hence the name, 

2. (a) 


(means) 
(time) 


into it (place) 
like one pursued 
(manner) 
by the ladder 
the next morning 


EXTENSION CF 
PREDICATE 





obj.) 
object) 
” 


which (direct 
(3, 4, 5; form 
” 


ComPLETION 
oF Prep. 
| to my castle 


la door (indirect 
obj.) 





called 

cannot 
remember | 
could (not) | 
remember 


PREDICATE. 





Fut 
| Supyect. 


| 








TIVE. 
| Whether 
(and) 


Eo 


| 
| 
| 
} 





DENT. 
(object). 
(to 4). 





Nore.—JNe is equivalent to such a sentence as—/ conld not remember. 


Krxp or Connec- 


Noun 








I. | adecstited , When 
2. | Principal. 

6. | Principal. | 

7. | Principal. nor (= and 


s. |Adjective 


LE x MH > » £to 8s. 4d. Ans. 


3 





Oe RR PETE Ce ~~ eee 


Cpe ae a Te rr ar 


No. 


em OO we 6 = SR ee ee 8 eee 


ae 








Nore.—Ne is equivalent to such a sentence as—/ conld not remember. 
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(¢) like—adverb modifying fed (some consider /ike a prep.). 

one—indef. pron. masc. sing. obj. gov. by (40) (some 
would say gov. by /ike). 

pursued—complete part. of the reg. verb pursue. qual. 
one. 

weni—intrans. verb, strong conj. go, went, gone, indic. 
past indef., 1st pers. sing. agreeing with /. 

no—negative adverb equivalent toa sentence. (See note 
to analysis.) 

nor—conj. (= and not) negative, connecting ‘7 cannot 
remember,’ and ‘I could (not) remember.’ 

could—auxiliary verb (defective) indic. past indef. Ist 
pers. sing. agreeing with /, ard forming with the 
infinitive. 

remember—the past indef. rotential of the reg. trans. verb. 

J—Ist pers., pron., masc., sing., nom.,, subj. of cou/d. 


the next morning—adverbial phrase mod. cou'd remember | 


or 

the—def, art., or a disting. adj., qual. morning. 

next—adj., superl. deg., mear, nearer, nearest or next, 
qual. morning. 

morning—abstr. noun, neut., sing., obj., gov. by (07). 

¢than—comparative conj. connect. ‘ sever frighted hare 
fled to cover’ and ‘J (fled ) to this retreat.’ 

/—1Ist pers, pron. masc. sing., nom to (/led ). 


Geography. 


2. RIVER JORDAN.—Source—Nearly in the latitude of Tyre, 
main sources situated among the Mountains of Anti-Lebanon— 
these feeders unite in Lake Bahr-Haleh. 

Course and character— Flows southwards, feeding Lakes 
Samochonitis (Waters of Merom) and Gennesaret, and empties 
its waters into the Dead Sea—it is a swift, dark-coloured stream 
about 200 miles long, including windings, but in a direct 
course about 70 miles—numerous islets scattered along its 
course—which is also interrupted by about 27 rapids. 

Valley of the Jordan—Hemmed in by a range of steep and 
lofty hills on both sides, gradually approaching as they go 
south. Thirty or forty feet below this greater valley lies a 
smaller one, forming the channel of the river, which, when 
swollen, completely fills it, and even overflows its borders. 
‘This lower valley has its edges covered with the most luxuriant 
vegetation, like a long oasis in a desert; from Sea of Tiberias 
or Lake Gennesaret, which is 328 feet below the level of the 
Mediterranean, the Jordan continues a rapid course to the Dead 
Sea, which is 3,009 feet below the same level. 

Incidents—Crossing of Israelites—baptism of Jesus—other 
Biblical notes. 

History. 


1. Henry VII. was the son of Margaret Beaufort, great- 
grand-daughter of John of Gaunt. The title which he bore 
before his accession to the throne was Zari of Nichmond 
through his father, Edmund Tudor. 

2. Queen Mary, daughter of Henry V7//. and Catharine of 

Aragon (A.D. 1553—1558). 

Queen Elizabeth, daughter.of Yexry VZ//, and Anne 
Boleyn (A.D. 1558—1603). 

Queen Anne, daughter. of James J7, and Anne Hyde 
(A.D, 1702—1714). 

Queen Victoria, daughter of Zdward D. of Kent, and 
Victeria of Saxe-Coburg (1837). 

Anne was a strict Protestant of the High Church School, and 
always attached to the Tory party in politics. She was diligent 
and careful in-public business, though of moderate ability ; 
good-hearted, but rather weak in submission to her favourite 
the Duchess of Marlborough. She had high notions of the 
royal perogative, but, in the main, governed according to the 
nation’s will expressed through Parliament. Privately, she was 
a lady of simple and homely tastes and habits. . 

3. George Grenville having imprudently extended the S/amp 
Act to the North American Colonies, they objected to it on the 
principle of no taxation without representation. Though the 
Stamp Act was repealed, yet Parliament maintained their right 
to tax the Colonies, which was the great point in dispute. In 
course of time other taxes were imposed, and among these a 
tax was laid upon tea, which the British Government insisted 
upon, The colonists refused to make use of it or any imported 
goods until the duty was removed. In 1773, a band of men 
threw a cargo of tea into Boston harbour, and to punish the 
people of this town the English Government shut up the port 
and suspended the Charter of Massachusetts. This last act 


was fatal, and, eventually, in 1775, the first outbreak took place 
at Lexington. 














Euclid. 
1. Prop. 30, Bk. I. 
2. 


A 8 E Le: ABCD be a given square. 


Bisect it by the di BD. 
Now since CD CB the 
angle CDB, =angle CBD, and 
therefore, each of them is half 
a right angle. Through C 
draw CE parallel to DB, and 
roduce AB to E. Then 
PS c BEC is the parallelogram 
required ; for it is equal to the 
square ABCD, because it is on the same base DC, and between 
the same parallels DC and BE, and it has the angle BDC equal 
to half a right angle,—Q. E. F. 
3. Prop. 40, Bk. I. 














Algebra. 


I. (a) 4x° - axy - 3 
4 ay + HF 
16x4 — Bxty-—  gxty? 
— Sxtyt qaty? + ary 
t2x7,2 — 6xy' — 3y4 


16x4 — 1687+ 12x? — gay? — 3° 





(0) eee = Jo’. Ans. 
«i 85 (20a +a? —1 _ 17% § (5a — 1) (4a? +1) 


102 (254+ 54° — a—1) 17 x 6 (5a* — 1) (5a? +a +1) 
G.C.M. = I EP, a fee 28 . 
a (oer =n - 
3 (1) 7a e5s 65S __ aa: "7 
Multiplying by 23000 


1000” — 7655 — 23a = 161 
1000 — 23a = 161 + 7655 
- 7816 





977” 

* = 8 Ans. 

(2) _ ee af a 2 
2—2 #— 

Multiply by L. C. denominators (# — 2) (a — 3) 

“ @- 62 +9 + 2 - 62 + 8 = 227 - 10x + 12 
2@ = § 

w= 2). Ans. 


Music. 


ee en 
cee FT eo 
6 = = ~~ f 


$ (2 SSS pass Sep 





1 flat. 


q » ps F. i D. - _ 
——— —— SV EES EES { 











FOURTH YEAR. 


Pupil Teachers at end of Fourth Year, i/ apprenticed 
on, or after, 1st May, 1878; and Pupil Teachers at end 
of Fifth Year, if apprenticed before that date. 


Three hours and a-half allowed, 
Arithmetic. 
MALES. 


1. If bar iron which cost in making £41 13s. 4d. per ton be 
sold at a loss of 5% per cent., what did it fetch per cwt. ? 
2. L invest £18,150 in 3 per cents, at 90}, and on their rising 


to 91 transfer my money to 3} per cents, at 97} ; what increase 
do I make thereby in my annual income? 


» 
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of a row of houses 
producing a rental of £3,228 3s. 4d. at the rate of 8} per cent. ? 
4. Find the true present worth of, and discount on, £226 Is, 


3. What would be the purchase money 


11d. due 7 months hence, at 4} cent. 

5. * The standard gold coin of this realm is made of a metal of 
which 22 parts in 24 are pure gold and 2 parts alloy. Froma 
pound troy of this metal are coined 46;% sovereigns.’ What is 
the value per oz. of (a) standard gold, and (4) pure gold, at the 
Mint? and what percentage of the latter is the former? 


FEMALES. 


1. To what sum will £725 accumulate in 4 years at 5 per cent, 
compound interest ? 

2. A man and a boy working together can do ‘61 of a piece of 
work in two days ; the man working by himself could have done 
the work in 4 days ; how many days willit take the boy working 
by himself to do it ? 

3. How many heifers must a person buy at £8 10s. each, so 
that after allowing 3s. 8d. for the food of each for a week, he 
may then, by selling each of the lot at £9 4s. 7d., gain 


£43 2s. §d.? 


4. What fraction of yy, of 11 qrs. § bus, 2 pks, is equal to | 


of 9 qrs. 1 bus. 1} pk. ? 
Grammar. 
1. Are Anglo-Saxon and English different languages; or what 


is their relation to one another ? 
2. ‘The Batavian territory, conguered from the waves and de- 


Jended against them by human art, was in extent little superiorto | 
the principality of Wales ; but @// ¢Aa¢ narrow space was a busy 


and populous hive, in which new wealth was every day created, 
ard in which vast masses of old wealth were hoarded.’ 
MACAULAY, 


(a) How many different sentences are contained in the above? | 


Assign each to its proper class. 
(4) Parse the words in italics. 


3. When should the word ‘ ¢4e’ be considered as an adverb ? 


Give instances. 
Geography. 


1. Give full notes of a lesson on ‘ The River Jordan,’ 


2. Describe fully the Arctic Ocean, and the seas, bays, gulfs, 


and straits connected with it. 
Draw a map to illustrate ome of your answers. 


History. 


1. How many of our kings have borne the name of Edward ? 


Give their dates, and sketch the character of one of them. 


2. When, where, and between what nations were the battles of 
the Nile and Trafalgar fought? Why were they of great im- 


portance to England ? 


3. Explain the meaning and importance of the parliamentary 


principle : No supplies before redress of grievances. 


Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word, 


Apprehensive. 


Write, in small hand, as a specimen of copy-setting, Zhe 


Metropolitan Street Improvements Act, 


Composition. 


Describe any interesting scene you have witnessed, or excur- 


sion you have made in your last holidays. 





Euclid. 


‘All generally understood abbreviations for words may be used.] 
1. Bisect 2 ange by a line drawn through a given point in 


one of the s 


2. Ifa straight line be divided into any two parts, the rect- 
angles contained by the whole and each of the parts are together 


equal to the square on the whole line, 


3. To divide a given straight line into two parts, so that the 


rectangle contain 
equal to the square on the other part, 


Algebra. 


1. Prove the rule for finding the product of two fractions. 
- 2, 4@'a*-x"), a? -ax 
Divide 3c? = 23) by — 
2. Find the square root of— 
x8 + 4x5 + roxt + 20x59 + 2547 + 24x + 16. 


3. Solve the equations :— 





I I 
@ ab—ax bc — 6x at— ax 


(2) (£#+2 ,I—* 4 ar 8 
7 4 





{ 
AY +3 4 nye grt 4 





by the whole and one of the parts shall be m “ 
} 


(3) 45x? — 25+ = 1000. 


| 
| 


Mensuration. 


1. The sides of a triangle are in the proportion of the numbers 
13, 14, 15; and the perimeter is 70 yards. Find the area, 


2. A circle is 4 ft. in circumference ; find the area of a square 
described about it. 





Music. 
A quarter of an hour allowed for this paper. 


1. Write the upper tetrachord of C (Do) minor in every form 
| with which you are acquainted. Mark the places of the semi- 
| tones and augmented intervals. 


| 2, Write, under each of the following pairs of notes, the name 
| and quality (major, perfect, diminished, or other) of the interval 
it forms, 


== SS 














3. Transpose the following into D (Ze). 








ANSWERS.—FOURTH YEAR. 
Arithmetic. 


MALES. 


f. Selling price of 1 cwt. = oy of £41} x ot 
” = £19°x Hix as 


” hit 
ft €1 19s. 54d. Ans. 
2, Istincome= £18150 yyy=50x12=600 0 O 
and ,, = £15150 X OF new stock x 34 ’ 
go¢ 974 
= £18150% 364 7 
" 363 x 195 
= £1960 i.¢., 2nd income = 653 6 8 


. .. diff, of income is £53 6 8 Ans. 


3. £100 of house property raised £83 
“:. £1 is raised from 59° 


And 3228} a & —— 
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x12 
“. SS is the discount on £100488 or £4234 
and the £*$3" : £492 :: £22634, : discount required. 
SMA x ils — £8 = £6 1s. 11d. 
.. the pres, val. of £226 1s. 11d. = £220 0s. od. 


4 48x Pa = £' interest of £100 for 7 mos, 


5. (@) 46h +12 = GA 1a 6. 


£3 178. 1044. price of 1 oz. Standard gold. 


(4) Now since there are 11 oz. of pure gold in 12 oz. of 
Standard we shall have (neglecting the value of the 
alloy) the value of 1 oz. pure gold at the Mint 


= yz, of £46 14s. 6d. = £4 4s. 11y,d. Ans. 


(¢) To find the percentage that (a) is of (4) 
we have £3 17s. 10}d. X 100__ 1869 halfpence x 100 
£4 48.11;;4. _2038}fhalfid. 
"shits" = 24" = orf p.c. Ans. 





FEMALES, 
I. 5 per cent. of interest=,, of principal per annum, 


Ant. at end of Ist year= 761°25 
38°0625 
” ” 2nd » = 7993125 
_39°965025 
- » 3rd » = %&39°278125 
41°96390625 
e » 4th ,, = 881°24203125 
20 


4°340025s. 
12 


10°03750. 
.. £725 accumulates to £881 4s. 105d. 
2. Man and doy do §$§ or } in 2 days, z.¢., $4 in 1 day. 
he man alone does ¢ in 1 day, 7.¢., '5 
*, the boy alone in 1 day does yy, 
And so the boy will do the whole in_18 days. 


> Each heifer costs him, in all, £8 13s, 8d, 
a issold for ... £9 4s. 7d. 
.. he gains oneach ... 10s. Lid. 
©. £43 2s. 5d. wif boauieal on £43 2s. §d.+10s. 11d. 
10349d. 
. 131d. 


2.0.5 79 heifers. Ans. 


% of 9 qrs. 1 bush. 13 pks. % of 2934 pks. _ 


yy Ot 11 qrs, § bush. 2 pks.~ yy of 374 pks. 
S§°+110 = § Ans. 





”» ’ ” 


4 





Grammar. 


1. Modern English is only a somewhat altered form of the 
language brought into England by the Saxons and Angles, and 
which, in its early form, is commonly called Anglo-Saxon. The 

rammatical framework of Modern English is still purely Anglo- 
Saxon. As regards its form Anglo-Saxon had a mueh greater 
number of inflexions than modern English. In A. S., nouns had 
five cases and their different declensions, adjectives were 
declined, and had three genders, &c. The greater part of these 
inflexions were dropped in course of time and their functions are 
now served by such words as ee peer and auxiliary verbs. 
This change is what is meant when it is said that ancient English 
—Anglo-Saxon —was an inflectea and modern English an 
analytic language. 





2. (a.) 


KIND OF SENT. 


SENTENCES. 
The Batavian territory, conquered from 
the waves and defended against them 
by human art, was in extent little 
superior to the principality of Wales. 
2. Principal, i# ad- | But all that narrow space was a busy 
wersative co-ordi- and populous hive. 
nation with (1). 
3. Adjective, ¢o | In which new wealth was every day 
‘hive’ in (2.) created, 
4. Adjective,/o‘hive’ | (And) in which vast masses of old 
in (2). wealth were hoarded. 





1. Principal, 








(6.) conguered—complete part. of reg. trans. verb fo conquer, 
qual, territory. 
defended—complete part. of reg. trans. verb, fo dfend. qual. 
territory. 
all—indef, num. adj. qual. space. 
that—disting. adj. qual. space. 
every—distrib, adj. qual, day. 
day—abstr. noun, neut., sing. obj. (of ¢éme) gov. by (on). 
created —complete part. of the reg. trans, verb to creave, 
forming with was, past indef. indic. passive. 
were—auxiliary v. of voice, am, was, deen, indic. past 
indef, 3rd pers. plur. agreeing with masses, and 
forming with the complete part. 
Aoarded—past indef, indic. passive voics. 
. The word ‘ ¢he’ is considered an adverb when it stands 
ore comparatives, as:—‘ Zhe sooner, the better.’ ‘ Zhe 
nearer the bone, ¢4e sweeter the meat.’ ‘7%e more fhe merrier,’ 
It is the old ad/ative or instrumental case of the demonstrative 
adjective ‘ the.’ 


Geography. 


1. See same question answered ‘ Third Year’ of this number 
of Magazine. 

2. The Arctic Ocean is the name given to the expanse of 
water which extends from lat. 66° 30’ N. to the North Pole. It 
communicates with the Atlantic by a wide opening between 
Greenland and Norway, and by a narrow channel on the west of 
Greenland, called Davis Strait. With the Pacific it communi- 
cates through Behring’s Strait. The Arctic Ocean is nearly cir- 
cular in form, and is almost land-locked by the northern coasts 
of the Old and New Worlds. The ice-bound condition of this 
Ocean has utterly baffled all attempts hitherto made to penetrate 
to the Pole. It encroaches on Europe in the White Sea, on 
Asia in the Gulfs of Xara, Obi, Yenesei, Between Asia and 
Alaska is the Strait of Behring. The northern shores of America 
are extremely indented and crowded with islands, thus forming 
numerous gulfs, bays, straits, and channels, the princ’pal being 
Baffin Bay, extended by Smith Sound, Kennedy, and Robeson 
Channels, Lancaster Sound, Barrow Strait, Melville Sount, and 
Banks Strait ; Ccronation Gulf, Dease Strait, Simpson Strait, 
Gulf of Boothia, Fury and Hecla Strait, Fox Channel, and /Hud- 
son Strait, 


History. 


1. Six of our Kings have borne the name of Edward :— 
Edward I. reigned from 1272 till 1307. 
Edward II. > 1307 ,, 1327. 
Edward III. ” 1327 ») 1377. 
Edward IV, ‘eo 1461 ,, 1433. 
Edward V. »» in 1483 for 3 mos. 
Edward VI, sy from 1547 till 1553. 

Edward VI. was a pious boy, of feeble health, well instructed, 
and warmly in favour of the Reformed doctrines. During his 
short life he was regarded by the Protestant party with the hope- 
ful affection given to one who promised to be a wise and able, 
if not a vigorous ruler. 

2. The battle of the Nile was fought August 1st, 1798, in 
Aboukir Bay, west of the mouths of the Nile, de/ween the French 
and the English flects. The gaining of this battle by the 
British Admiral Nelson prevented Napoleon from carrying out 
his scheme for the conquest of our Indian Empire. The 
battle of ve pe is was fought Oct. 21st, 1805, cff that ca 
which is south of Cadiz in Spain. Here she Eng/ish fleet, under 
Nelson, defeated the combined French and Spanish fleets, and 
thus for ever destroyed all fears of a French invasion of 
England, 
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+ Members of the House of Commons have both a right to 
object to the expenditure of certain moncys and to oppose the 
oe: of supplies altogether until all grievances are redressed. 

e rules of the House give members absolute power in this 
respect, and they have frequent opportunities of exercising this 
right. Thus, when the House is going into Committee of Supply, 
any member has the liberty of rising in his plac: and objecting 
to their going into Committee, on the ground that the people at 
large or of his constituency are suffering {rom any grievance or 
wrong which he thinks the Crown should be made to redress 
before any money is granted for carrying on the government of 
the country. Of couise a majority of votes would be requ'red 
to carry his motion ; but generally speaking now-a-days mem- 
bers are quite satisficd with merely stating their grievance. 
However, it is customary for re-ponsible ministers to promise 
that these wrongs will be inquired into. It is evident from this 
that the people possess great power over the Crown, and that 
no grievance of any consequence can remain unredressed. 


Euclid. 


Let D be the given 
point. Bisect the side 
BC in E. Join AE, 
DE, and through A 
draw AF parallel to 
DE. Join DE. DE 
shall be the straight 
line required. 
use the tri- 
cngles DFE, AED 
are upon the same 
base DE and betwen 
the same parallels, 
they are equal to one 
another; but the tri- 
angle DGE ‘s com- 
© mon to both, and 
therefore the remainders AGD GFE are equal. Now the 
triangles ABE AEC are equal, being upon equal bases and 
having a common vertex. ‘Take away from each the parts FGE 
AGD respectively and the remainders AGFB DGEC are equa!, 
and so, by adding AGD to AGFB, and GFE to DGEC, the 
whole ADFB is equal to the whole DFC, That is the straight 
live DF bisects ABC.—Q.E.F. 
2. Prop. 2. Bk. II. 


3. Prop, 11. Bk. II. 





Algebra. 


1. (a) The rule for finding the | ner so of two fractions is, 
‘Multiply the numerators of the fractions together for a new 
numerator and the denominators for a new denominator.’ 


For if 2 and . be the given fractions, let us suppose that 
7 


2- m, and ” =m, 
then p=gm, and r=sn ; 
-. Pr=gsmn 5; 
dividing these equals by gs we have 
= mM ; 


but wn ae te and ey J 
gs gs qxs 
therefore Py % PX? ie, product of numerators. 
gs @gxXs product of denominators. 





(2) 4a(a®—x*) (be+bx) _ gaat) (ax) (c+2)b 


3AA= x) (a*-ax) — 3h(e- x) (+x) (@-x)a 


(after striking out factors) 44+), ans. 
3(¢ - x) 


2. A | a tae bros’ + sont agit age +16( toe tests 
2x9 +22" | 4° + 10x4 
pear 
2x3 + gx" + 3x | 624+ 2029 + 2527 
| Gxt 1208 9x" 


axt + 4x2 +62 +4 | Sx + 16094 240+ 16 
8x9 + 162° + 2404+ 16 








I I I 
() ab-2)  e-2) aic—x) 
Multiplying by aé(d-.x) (¢— x) 
“. b¢-bx+ab-—ax=P -bx 
bx -— bx -ax=l* —b:--ab 
ax=ab-P+be 


au! (a-b+¢). 
a 


(2) (a) de + t%. 2x-8 
7 4 


(Muhiplying by 28) 47 +8+7y ~ 7*=56x - 224 
59% — 7) = 232 
(4) av + 3% 4 y= 3x+ 14 


ay + 3x+6y=9x+ 42 
3 -4y= -21 
From (a) 236x — 28y= 
» (6) 21x-28¥= 
Ly subtraction 215x 
x 


And by substitution y 
Dividing each side by 5, 
— 5*=200 
Dividing by 9, 2x*- §x=24* 
Com leti ie r+, —7200 +25 _ 7225 
pleting square get shs 324 324 
x-yorttt 


Taking root 
x=yytff=s or -4f. Ans. 


Mensuration. 


Ist side is }$ of 210 ft. or 65 ft. 
and ,, +4 » » TO 
3rd yg 25 » » 75» 


Sstpo+78 ~105 ft, half the sum of sides. 
.. Area=the square root of 
105 x (105 — 65) x (105 — 70) x (105 — 75) = 
A/105 X 40 x 35 X 30= \/4,410,C00 = 
2100 sq. ft. or 233 sq. yds. 2 ft. Ans. 
2. Area of described square = square of the diameter of the 
inscribed circle. 
Diameter = 4 ft. + 3°1416 and 
° px. 2 a : 
a sine) area of square 
wii ft. 
. 986965 
7.¢., 1621 sq. fr. Ans. 


Music. 
1. 
2S SS SSeS Se 
7 — 


2. 


a ee ee 
ar —— 


Pluperfect 4th. 























Major 7th. Augmented and. Imperfect 5th. 


3. 
Qe Ser Stee ey 
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Query Column, 


&@ As the answer to a single question often entails an expense six or seven times greater than the cost of the 
complete key to any of the Arithmetics or Algebras ordinarily used, the Proprietor of this Journal 
would be glad if students confined themselves to questions, the full working of which is not published 


in the form of a ‘key.’ 


RULES. 


1. Each correspondent is restricted to one question. 


2. No query can be answered unless accompanied by the real name and address of the sender, not necessarily 
for publication, but as a guarantee of good faith and for facility of reference. 


3. Replies will not be sent through the post. 


4. Correspondents are requested to write /egib/y, and on one side of the paper only. 


5. Correspondents wishing us to recommend books for any (other than the ordinary Government) Examinations, 
or to answer any questions concerning that Examination, must, in all cases, send a copy of Regulations up to 


date. 


6. Queries must reach the office not la'er than the 15th of the month, or they cannot be attended to in the 


following issue. 


*,,* All communications for this column should be addressed 


* The Query Editor,’ 


The Practical Teacher, 
Pilgrim Street, Ludgate Hill, 
London, E.C. 





1. FOURTH-YEAR P, T., Skelmanthorp.—The Syllabus you 
can order through any bookseller. Write to Messrs. W. Stewart 
and Co., Holborn Viaduct Steps, for their catalogue of Certificate 
ard Scholarship publications. 


2. GEORGE BuRGE, Hodnet.—We make no exception to our 
tules, not even ‘for this once.’ The B.A. questions set at 
London are only published in the Calendar for the year after. 
The price of each Calendar is 4s. No answers given. Messrs. 
Stewart, perhaps, have a book that would suit you in this 
particular, 

For Co-ordinate Geometry read Todhunter’s Treatise (Mac- 
millan, 7s. 6d.).. No Key published, but answers are given. 
Only the chapters on the Straight Line, not including Abridged 
Notation, and the Circle. 


3. Jessiz, Glasgow.—We do not reply to anonymous corre- 
spondents, Please let us have your name and address. In 
consideration of your munificent offer, the Editor has consented 
that a short account of the Unitary System shall appear in the 
body of the Journal, probably in our next issue. We direct your 
attention, and your amorous friend’s also, to this for further 
information, . 

4. H. A. D., Iron Acton,—Cassell’s Educational Year-Book 


will supply you with a better list of Training Colleges than we 
could. Publisher, Cassell. 


5. J. BacsHAw, Ashbourne.—You are certainly not wrong in 
considering the clauses as complementary. Thanks for calling 
our attention to this. 


6. PoLLy.—Don’t you see that by an inadvertence the first 
amount was substituted for the principal ? Yours is the correct 
answer. 

7. O. H. F., Dover.—We regret that your proposal cannot be 
carried out, as the pressure upon our space is so great. Next 
year we hope to have a section of special benefit to Certificate 
Candidates, If there is any question in last year’s papers that 
you cannot work, avail yourself of the Query Column. 

8. R. E. T., Aberdare.—At what rate per cent. Compound 
Interest will £750 amount to £826 17s, 6d. in 2 years ? 

The amount of £M for x years at y per centis £M (: + Zz) 


If this be £P. 





This at once ests the method. 
is £8263. Mis £750. x=2. 
P _ 6615 _ 441 
M_ 6000 400 
The square root of this is 4}. 
‘ . y=100 (4-1) or 5. 

At first sight this method seems Algebraical, but it will be 
found that the principles involved are solely Arithm. tical. 

The above method is always the best for Compound Interest, 
Thus interest on 4100 for 10 years at 5 per cent. is 
E100 {(1'05)"” — 1}, for 14 years. £100 {(1'05)"*~ 1} and (1°05)"* 
will be found to be very nearly ¢qual to 2, so that the Interest 
for 14 years is very nearly equal to the Principal. It is a/vays 
the best method when the answer is required approximately only. 


9. H. TayLor, Herne Hill.—A stone dropped down a pit is 
heard to strike the bottom 7 seconds after it leftthe hand. Find 
= depth of the pit, supposing the velocity of sound to be 1,120 
leet per . 

Let x feet be depth of pit. Sound reaches the ear (supposed 


at level of pit’s mouth) in —* 
1120 
. 4 


took 7 - —_ seconds to fall. 
time is proportional to the square of the time from commeace- 
ment, and a stone falls 16 feet in the first second. 

.. the depth fallen=.x 


4 xe 
(PS | 
(Dynamically s=} /¢.? and / here is g). 

= we 
: — So) 
x x 
—~___ -+4+784=x% 
7400" 5 * 74 
.. ** — 94080x + 61465600 = o 
“. («% -— 47040)? = 2151296000 
* ~ 47040 = + 46382 nearly. 
The upper sign gives for the depth of the pit 93,422 feet. 

This is an answer which, though it satishes the equation 
s=4 ft.” is an Algebraical solution only, and is inconsistent with 
the conditions. 

The other answer—658—is the correct one approximately 
enough. 


10. T, BINFIRLD wishes to know, on behalf cf a subscriber in 
Ceylon, how to pronounce the outrageously barbarous names of 
some wretched places which the Query Editor is ignorant enough 
not to have heard of. To show the tribulations through which 
we, in our ignorance of Tamil and dialects, have to pass, we lay 
the question open for general competition. 


seconds, and therefore the stone 


Now the depth fallen in any 








ON ES EE ee eee 


lee Oo + pee Soe oe x 


Sermo 


2 PEE AE 2 OU Se me 





eee we ee 


os. 


wa 


- AL LON Le a I te me = 


eh = ge a ee ee ee a at ee 
es. is mse otk = 
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** How do you pronounce Akiba, Kshatriyas, Jawari, Ragi, 
Crore?” 
No one is allowed to make more than a dozen guesses at each. 


Your decimal should be read: ten, decimal, cipher, cipher, 
eight, one, ¢ ¢,, 10°0081. 

What are called ** proportional compasses” would help you in 
your map-drawing. Obtain of any mathematical instrument 
maker at 2s. 6d, 


11. Nrtor, Cherrybank.—The data are insufficient, as you 
yourself remark. We think, perhaps, that the original rate of 
one of the travellers should have been given, ora relation between 
their two rates. 


12, R. BLACK, Prudhoe-on-Tyne,—If the estimated annual 
value of the property in a certain parish consist of the yearly 
rent paid to the fand ord, together with the rates, and the rates 
be calculated upon the rent after a reduction of 30 per cent. ; 
find the rateable value of a tithe-rent charge, the calculated 
annual value of which is £884 per annum, when the rates amount 
to 38. inthe pound, (Sarnard Smith.) 

Suppose the rentsto be £1. After a reduction of 30 per cent., 
#.¢., Py, this becomes £y5. On this the rates are 3s. in the 4, 
#.¢., fy. Hence the amount of the rates is £95 yu or Zah'v- 
Hence the annual value is £1+fq%5 or £341. Hence the 
rents are $f of annual value, i.¢., £$$¢ of 884; #.7., £800. To 
get the rateable value we must make a reduction of 30 per cent. 
on this, é¢., it is £5 x 800 or £560. 


13. YARICO, Bridlington,—You must excuse us if, not under- 
standing your data, we fail to get an answer at all resembling 
yours. 


14. ApA.—The Diatonic Scale has two modes—major and 
minor. Anygood elementary work on music will show how these- 
quences of tones and semitones recur in these respective modes, and 
also the melodic changes made in the minor ascending scale from 
its more normal descending form. The definition you have 
adopted applies only to the major and not to the minor Diatonic 

ec. 


15. W. C. U.—For a Pupil Teacher in the second year it 
would require some five or six years’ devotion to the study and 
practice of music—taking into consideration the fulfilment of other 
duties—to obtain a B.M. degree. Unless you have proved apti- 
tude for music and resolute determination to carry on this 
lengthened course of study, don’t think for several years about 
this B.M. degree. Mozart could obtain it in less time, but then 
Mozart had no sums todo. Besides, you may not be a Mozart. 
Work as yong | as you can at music as at everything else, but 
‘aim not too high.’ Study well and the degree will come in 
time, but don't think about it yet. All need/ul informat on can 
be obtained from the officials of the Universities. 


16, SUBSCRIBER, Rippingale.—A pupil-teacher must serve 
four years before he can try for the Scholarship Examination, 


17. R. Grppons, Stockport.—If a certain field will graze two 
oxen and three horses for 21 days, or three oxen and two horses 
fur 19}{ days, compare the appetite of an ox and a horse, 

In this question, since there are only two data, we are not 
meant to take any account of the growth of the grass. 

2 oxen and 3 horses for 21 days. 
3 oxen and 2 horses for 19$¢ days. 

Hence it is obvious that if x and y be the appetites of an ox 
and a horse respectively 

(2x + 3y) 193$ =(34+2y) 21 
or (2x + 3y) 9" =(3x+2y) 21 
or (2x +3y) 29=(34+2y) 31 
or 58x +387y=934 + 62y, or 25y=354 
sy=7x xty::5: The methods involved are purély Arith- 
—, You did not tell us whether Arithmetic or Algebra was 
intended. 


18. Several Queries from Cheap Street, Sherborne, are un- 
answered, because the Querist did not favour us with his name. 


19. J. WoRMALD, Lo‘thouse,— 
Solve (x -— 2) (w- 3)=3 (5x +14) 
x= 5x +6=15x+ 42 
x? — 20x = 36 
x? - 20% + 100=126 


xy-to=t/ijo x=1042,/34 





20. J. B. M., Meikleour.—Arnold’s Greek Prose Composition. 
Same publisher as his other work, and same > as, we believe. 

Parry’s Greek Grammar, Longmans, 3s. 6d. 

You are a little hypercritical on poor Query No. 9 of the June 
number. You say our construction is impossible, our “ direc- 
tions cannot be carried out.” Instead ot making |CAD=[ADB 
on the side on which you have drawn it, try the other side and 
you will agree with us. 


21. P. -T., Cotmanhay.—Given that the square of 10129 is 
102596641, find the square of 101293 without going through the 
operation of squaring. 

We know from an easy theorem in Algebra that 

(2+ bP =a*+ 2a + 
“. (101293)?=(101290 + 3)" 
= (101299)? + 6(101290) +9 
= 10259664100 
607740 


9 
10260271849 


22. Kappa, Weston-super-Mare.—There is no difficulty in 
your passage, or we would translate it for you. Try yourself 
and send us your efforts to be corrected, if you like, but do not 
attempt to make us into a “‘ key.” 


23. H.C. S., Ashford.—The inscription is old Spanish. - We 
cannot help you. 


24. R. Hat, Weston-super-Mare.—A man bought 63 sheep 
and sold $ of them at a proht of 15 per cent ; } at a profit of 50 
cent., and the remainder at a loss of 25 per cent. What did 
pay for the sheep if his gain was £3 17s. on the whole? 
#, #¢., 28 at a profit of 15 per cent. 
+, #4, 9 ata profit of 50 per cent. 
The remainder 26 at a loss of 25 per cent. 
Hence, by the ordinary rule of percentages, profit per cent. on 
the whole is 
28 x 15 +9 x 50-26 x 25 
238 ry 9+26 
420+ 450 - 650 
73 or 4 
But we are told that his profit was £3 17s., and we have just 
proved that this is 47" per cent, of the price he gave for them. 
.. price is 


or 


£8 Zt or = or £110 $s. 
2 


25. X. K. D., Woking.—The price of gold is £3 17s. 104d. 
per oz. A composition of gold and silver weighing 18 lbs. is 
worth £637 7s., but if the proportions of gold and silver were 
interchanged it would be worth only £259 Is. Find the pro- 
portion of gold and silver in the composition and the price of 
silver oz. 

Add the two compositions together. It is evident that we 
now have 18 lbs. of gold and 18 Ibs, of silver, worth altogether 

Hence 18 ozs, of gold and 18 ozs. of silver are worth 
£56 os. 6d. 

Hence 1 oz. of gold and 1 oz. of silver are worth £3 2s. 3d. 

But since 1 oz. of gold alone is worth £3 17s. 10}d. your data 
are absurd. 


26. SCRUTATOR, Dunstable.—Find the side of a square in- 
scribed in a semi-circle whose radius i; 5 feet. (Pupil Teachers’ 
Examination, June, 1579.) 

It is obvious, by considerations of symmetry, that one side of 
the square must lie along the bounding diameter of the semi- 
circle, and that the middle point of this side must lie at the centre 
of the circle. 

If C be the centre, and PNN’P” the square, NCN’ being along 
the bounding diameter 


CP*=CN?+PN?=( xNY +PN? 
— PN? , py2a SPN® 


4 4 
s. PN2= (CP 2425 99 
> 8 
*, PN=24/5 

Your writing promises to be fairly neat, not business-like 
enough, no dash about it. Still it is so much better than we 
usua'ly receive that we cannot help repeating what the old Latin 

poet used to say, ‘AA! si sic omn:a! 
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27. H. C. Asuton, Cardiff.—In any triangle the square de- 
scribed on the base is equivalent to the rectangles contained by 
the two sides and their segments, intercepted from the base by 
perpendiculars let fall upon them from the opposite extremities. 

his is so vaguely worded that it took us some time to see 
what it meant. We presume it may be interpreted as follows :— 


ABC is a triangle, BE perpendicular to AC, CF perpendicular 


to AB, 
BC?=BA.BF + CA.CE 
For the sake of simplifying the figure, suppose the angle at A 
to be obtuse. 
Then, since BEC is a right angle, and also BFC, BEFC may 
be inscribed in a circle. 
.. EA.AC=BA.AF 
But CA.CE=CA(CA+ AE) =CA?+CA.AE 
and BA.BF=BA(BA+ AF)=BA?+ BA.AF 
.. CA.CE+BA.BF=CA*+ BA?+2BA.AF 
=BC? (Euc. II, 12.) 
The proof is almost exactly the same when BAC is acute, and 
nee it is a right angle, of course the theorem is identical with 
+ 47- 


28. WESTWARD Ho, Bideford.—The area and any two sides 
of any triangle being known, to ascertain the third side, 
We know that if a, 4, ¢ be the sides, 2s their sum, and A the 
area of the triangle 
A =/s(s -— a) (s - 4) (s-¢) 
or 1647? = (a+6+c)(b6+e-a)(e+a-b)(a+b—-c) 
== 20°C? + 2c%a? + 20%? — at — 4-4 
This may be written 
at — 2a°(0? +2) + (8 -6)?4+1642= 0 
Solving this quadratic in a? 
@ = 4+ A4/(67 +0)? - (?- cP? - 16.42 
Hence a= /#+A@+2,/P2-402 
This gives the third side, but of course it is absurd to learn 
this as a formula. You must work it out with each separate 
example, There is no simpler way. 











29. IIALIFAXIAN, Halifax.—A right p,ramid, 12 feet high, 
stands on a square base, of which the sides are each 10 feet, 
the position of a plane, parallel to the base, which divides the 
pyramid into two equal parts. 

It is a fundamental theorem in Mensuration and Solid Geo- 
metry that similar figures are to one another in the triplicate 
ratio of their homologous edges (analogue to VI. 19) or of any 
two lines similarly drawn in them. If then a plane is drawn, 
cutting off a little pyramid at the top, which is half the original 
and similar sasnand, it follows that its perpendicular height is to 


the perpendicular height of the original pyramid as Vein 


Hence the plane must be drawn at a distance of = feet from 


J 


30. W. Srymour, South Shields.—The sum of four numbers 
and the sum of their squares are each equal to unity. Show that 
five times the sum of their fourth powers differs by unity from 
four times the sum of their fifth power. 

In other words 


the vertex, or 6 x V 4 feet. 


at+b+e+d=1 (1) 
a#+2+2+d%=1 (2) 
Show that 


S(at+ 4+ A+) =—4(+h+5+a5)+1 
Square (1) and subtract (2) 
ab +ac+ad+be+bd+ed=0 
Hence (x -a)(x -6)(x-e)(*-d@) 
=2xt- (a+b+e+d) +x%(ab+ac+...) 
— x(abe+abd+acd+ bed) + abcd 
=x4- 23 - x(abe + abd + acd + bed) + abcd 
Take logarithms of both members after dividing throughout 


* a 4 c a 
leg( ~ *) + log( - <) + log (x - =) + log (1 4 =) 
= log (: x tel )-ebd) 
fear pega 
f, 7,9, oie 
x 2x7 3x gat 
= ("tea +4 (“tet y 
+ y( Pte y+ 
p=abe+abd+acd+ bel 





Now equate the co-efiicients of a on both sides of this 
© nm -ehede +3; 
4 2 
I 
x 


+¥ 44 


Also equating the coefficients of 
e_ _2ahed 

5 2 
This is seen be once by writing 
+px-abed I _abed 
as = +4, — and 

picking out the respective coefficients. 
Hence {—! = -abed+p 


af! 
5 
“. §(e-—1)=4(e-1) 
. Se=qe+t. —Q. E. D. 
There may possibly be a shorter way, but this is the one that 
naturally occurred to us, 


31. R. S. O., Pontardawe.—A person bought a French watch, 
bearing a duty of 25 per cent., and sold at a loss of § per cent. 
Had he sold it for £3 more he would have cleared 1 per cent. 
on ot — What had the French maker for it? (Barnard 
Smith. 

He sold it at ;%; of its price. 

Had he sold it for $$}, he would have got £3 more, 

. rb of price= £3 
.. Price= £50 

But there was a duty of 25 per cent. on the watch originally. 

“. The French maker had ¢ of £50, or £40 for it. 


32. P. T., Newbury.—A person invests £18,150 in the 3 per 
cents. at 9oj, and, on their rising to 91, transfers to the 3} per 
cents. at 974. What increase does he make thereby in hi 
annual income ? 

Total capital after selling out in the 3 per cents. is 


50 
£* 18150 or Sn x oaae or £18,200 


Now in the second stock 
£974 produces £3} 
I 


” ros 


bl xf 
aes 


£18200 ,, 


= £196 
3 
In the first stock 
int produces £3 


I ” mv 
£18150 ,, 


150 
4 
77, % IBLE 


Hence there is an increase o £53 6s. 8d. 


33. H. B. B., Abugeraen—day good Physical G phy 
would show you. It depends on longitude, of course, For in- 
stance, Paris is 2°20'23” E. Long., and as the sun rises in the 
East and goes through the whole 360° degrees in a day of 24 
hours, Paris bas noon 


ee x 24 hours before Greenwich, 


Or approximately, neglecting the seconds of angular measure- 
ment, : 
74 x 24 minutes 


Or 4 min., say 9}, to make up for the 23” neglected. ; 
Thus, when noon at Greenwich, it is 11h, 504m. A.M. at Paris 


34. JE NE SAIS PAS, Lees,—You are very indefinite. You do 
not say whether you wish for an elementary or advanced book, 
whether you have done a course of Exercises or not, or whether 
you know any French worth speaking of. 

Under the circumstances we cannot make you a better recom- 
mendation than Chardenat’s Advanced Exercises. 











ee ee aed 


RE ee Ee ee me oe 
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35. T. A. Mummery, Folkestone.—The parallel sides of a 
trapezoid are respectively 16 and 20 feet, and the perpendicular 
distance between them is 5 feet. It is required to divide the 
trapezoid into two equal trapezoids, Find the distance of the 
dividing straight line from the shorter of the parallel sides. 
(Todhunter's AMfensuration.) 

Let ABCD be the trapezoid, DC being the longer side, and 
AE, BF be perpendiculars on DC from A and B, namely, E ad- 
jacent to D and F adjacent toC, Sup the line that is to 
a the trapezoid cut AD, AE, BF, BC respectively in G, H, 

Let AH=BK=+« 

Then GH:AH::DE:AE 
: SDE: § 
o. 3i.res Ss 

“. GH+ KUL:«2::DE+FC:5::20-16:5 

I14i§ 
. GH+KL=* 
But HK=AB=16 


ao GL=16+ 


And area GABL=" (AB+GL) 


x 4x 2x 
= 24+ le 16+— 
(3 5 ) «( 5 
But this area is half of the whole, i ¢., 


=4(16+20)5=9 x 5=45 
> (1645 =45 
2x + 80x= 225 
2x7 + 80x -225=0 = 
a= 80+ 6400+ 1800_ ~ 80+ 1ov/82 
+ 4 
Now by tables —_ log 82=1'9138139 
log /82="9569069 
-. 4/82=9'0553, etc. 
, «= 10553 2638 feet. 


The negative root to the quadratic equation is, of course, 
irrelevant. 


36. G. W. Kent, Leamington.—The receipts of a railway 
company are apportioned in the following manner : —49 per cent. 
for working expenses, 10 per cent. for the reserved fund, a 
guaranteed dividend of 5 per cent. on one-fifth of the capital, and 
the remainder, £40,000, for division among the holders of the 


rest of the stock, being a dividend at the rate of 4 per cent. per 
annum. 


Find the capital and the receipts. 
£40,000 is a dividend of 4 per cent. on ¢ of stock 
£ 1,000,000 is 100 per cent. oft of stock 
i¢., is ¢ of stock 
. Stock, or capital, is £1,250,000 
On of this, 4.4, £250,000, § per cent. is paid. 


Re £asteoe or £12, 500 is paid. 
Hence receipts are apportioned thus 
59 per cent. railway ment 
£52,500 being the remainder for dividends 
£52,500 is 41 per cent. of receipts. 
“. Teceipts are 5:250,000 which doubtless comes, as you say, 


to £128,048 15s. 7} }d. 


37. CHELT, Sheffield.—Two planes, inclined at one-third and 
two-thirds of a right-angle to the horizon respectively, meet at the 
top and slope opposite ways. If bodies of equal weight fall down 
these starting at the same instant, show that the motion 
of their centre of gravity is the same as if one of them were to 


remain at rest and the other to fall tically. (M P 
Mechanics.) ey poate cs: 


Consider the position of the bodies at any instant 4 after 
starting. Let us call the bodies A and B. 


A has fallen } (g sin 30°)A? or = 
B » $(¢sin 60°)? or ea 


Hence it will be seen at once that A is distant ces from 











the bounding line of the planes, B al N 3 from the same line, 


i.¢.y they are equidistant, Hence the centre of gravity is always 
in this line, 7 ¢,, it falls vertically from the ridge of the planes. 
Also, the vertical height through which A has fallen is 
2 
= and the similar quantity for B is 


Ge See 
a Seni te dole 8 
.. The centre of gravity has fallen through a vertical height 
of? 2 
a 

Sor. ; 

; 4 tty just one-half the height that a body would 

fall freely in the time. 


On referring to a figure it will be seen at once that this proves 
the proposition. 


38. Hope, Surrey.—-Collins has a Dictionary of Synonyms 
that would help you very much in parsing. Price 1s., remark- 
ably cheap. 

* She hesitated, and then blushing sang the first song which 
was to do honour to the stranger who had that day arrived. Her 
rich voice for a time kept to the rhythm of the tune, but then, 
bursting through all restraints, she sang and at the same time 
composed regular periods of verse.’ 


39. E. Cross, Faversham.—A person ascending vertically in 
a balloon lets fall a stone when at a given height (=A); find the 
time of the stone’s reaching the ground, supposing the velocity of 
the balloon at the given altitude known (=~). 
By ordinary formula 
= -ut+ heh? 
.. £4? -2ut-2h=0 


or) {wit Vit+agh } 


Evidently the + value is the right one, the minus correspond- 
ing to a problem of slightly different enunciation, but leading to 
the same algebraical equation. You wi. not find it hard to 
enunciate this. Wait till next time for your other. 


40. W. R., Sandsling.— Referring to our former — 
(query 7, May), you will see that by Euc. VI. 8, AB.BC=BD* 
., AB= x and BD and BC are both known, so that AB is 
known. 

This method is perfectly fair even in a purely Arithmetical 
Paper. You cannot expect to do a problem in Arithmetical 
Geometry or Mensuration without using Geometry. 

In our previous solution we introduced Algebra because we 
never like to pre-suppose a higher knowledge of Euclid than is 
really absolutely necessary for the solution of the problem. 


41. Nemo, Leamington.— 
Find the G. C. M. of x4- 229+ 22-8248 and 423- 12x°+9x-1 
4-124+9-1\4- 84+4-32+32/1+1 
Ya —ar ( 
4-7 §- Rt 
4-12+ 9-1 
eta. : 
Having now reduced one quantity to a quadratic function, we 
will finish the sum by factors. 
7x* — 40% + 33 = (a ~ 1)(7* - 33) 
Now 7x — 33 cannot divide 42° ~ 122°+9x-1 
.. x-1is G, C. M., if there is one at all, and it will be seen on 
inspection that «—1 divides both quantities. 


42. A. E. S., Ealing.—The diameter of a square is the 
diagonal, not the width, It is a foolishly incorrect expression, 
if our opinion will comfort you. 


43. Nero, Pontypridd, 

Find a, 4, ¢ so that both 2 + axv® + ba? + cx + 1 and 2 
+ 2az* + 2bw? + 2cw +1 are perfect squares. 

(London, First B.A , Pass., 1881). 
Let at + av® + bx? + cx? + 1 = (@* + po + 1)* 
= at + apa + (p? + 2) 22+ apr +1 
. @=ec=—2p b= P tens +2 

The condition that the second expression should be a perfect 

square is evidently got by substituting 
2a for a, 2b for b, 2¢ for ¢ 
andjs 2b=a*+2 
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But they are simultaneously squares 
2 


Oe axa b=3 cuts 


Hence there are two sets of values 
2,3, 2 
-2,3, -2 

44. GILBERT.—No, a conjunction. Yes. Yes. 

45. J. E. R., Sedgley.—There would seem to have been two 
Ermine Streets, and this fact will explain the discrepancy you 
name. The main and most important one ran from London to Lin- 
dum or Lincoln, and thence continued north to the great cap'tal 
at York or Eboracum. This is the description which Dr. 
Collier gives as quoted by you. Probably the road fom Peven- 
sey, a natural Toieesies for the Romans, to London was 
continuous with this, and might have been called by the same 
name. This gives rise to the second statement you quote. The 
other Ermine Street is more proper'y Irmin or Hermin 
Street, the second spelling being most correct. It ran, as the 
other two statements you quote say, from St. David's to South- 
ampton. As to the former, its course is as well defined as any 
of the Roman roads, except Watling Street and Fosse Way. 
From Royston, a small village on G. N. R., midway between 
Hitchin and Cambridge, to Huntingdon it is the main coach 
road still, and a very good road it is, The name is Norse, for 
Cambridgeshire was the very centre of the Danish settlements in 
England io ninth century. The original word is EGrme 
—bog earth. There is a small village on it called Ermingford, 
which, being interpreted, is the ford of the fen-m n, This 
shows at once the locality through which the road passed, 
Hermin, on the contrary, is a Latin name. 


46. FRANK GASKIN, Leamington.—A man invested a sum 
of money in 44 per cent. stock, standing at 1} per cent. premium, 
and allowed the investment to accumulate at simple interest. 
The stock went down in value for 9 years at the average rate of 
4 per cent., and then oo for ; years at the rate of } per 
cent., at the end of which time he was able to draw out 
449,387 10s. od. What was the original sum? 

Total increase of value in stock —$ + $=} 
:: Selling value is 1014 + $=101% 


.. Money increases by reason of investment rere times = 
I 


$1 8 
+ Also the intérest is 44 °% p2r annum. 
.. 14 X 44 Z% for 14 years, 
ée., 63 % 
.. Money is now }$§ of what it was 
.. The eo was $$$ x $13 < 493873 


4 
This i £100 BYE 98775 _ 5000 
1s 1s 163 “313 7 AtHet th 
= £30,261 16s. 4d. nearly. 


47. Exias T, Jones, Chevilog.—There is no difficulty in your 
sum, but we cannot spare space, as all such are clum y to write 
down. Your best plan, if you really cannot manage it, is the 
following : draw a straight line about 144 in. long, to represent 
distance from New York to San Francisco. Figure New York 
trains by a cross bar in red ink, San Francisco trains being in 
black, Take 1 in, to represent their day’s journey arid divide 
your line into inches, beginning at each end, You will have no 
difficulty then in seeing how to work the problem. 


48. X. Y. Z., Mossley, and ‘ ASusBscriBer,’ Nottingham.— 
We do not at present see solutions to your problems depending 
on the goatioules propositions by which you wish them to be 
proved, but we will try to let you have them by next month. 
Of course they are both easily worked by other propositions, 


—- 0 — 





Scholarship Examination, 1881. 


MALE AND FEMALE CANDIDATES, 


Music. 


Thrie hours allowed for this and the School Management Pap.r. 


Candidates 


The Tonic Sol-fa questions are printed in Italics. 
They are 


must keep entirely to one set of questions or the other 
not pe mitted to answer more than FOUR questions. 


1. Write over each of the following notes its pitch name (A, 
B, Do, Re, or other); wnder it, its duration name (Crotchet, 
Quaver, or other) ; and aver it, its corresponding rest. 


= z 


as es 
= SS 



































1. Write ovER each of the following no’es its name with regard 
to its position in the scale, third, fifth, or o:her ; and UNDER each 
the time names for notes and rests. 


oe la : 


{|s, age | x, : lf j= lr 
2. Complete the following as a scale of A or Za, 


~~ 














2. Write a scale in the Lah mode ; and one in the Ray mode, 
3. Write under each of the following pairs of notes its name 
(second, third, or other), and quality (major, perfect or other). 
a é e 
— tf -- fl = —= 
= decal 


3. Write under each of the following pairs of notes, its name 
(second, third, or other), and quality (major, perfect or other). 














Key C. 
e 


d 
+ : a' | 
f fe d : fe : 4 


4.. Write in a the signature of D (Re); in 4 that of G (So?) ; 
in ¢ that of F (fa); andindthatcf B (Se). 


a b c d 


é = 4 


4. Write the names of the respective Dohs when La is B, D, 
and G; and the names of the Lahs in Keys D, F, and B flat. 


‘(F $ t 

















5. Place time signatures before each of the following passages. 


4 ¢ 
— atl 
n Sektton: 
— 
5. Write a phrase in three. measure, a phrase in four- 


pulse measure in murs , and a phrase in six-pulse 


measure, with one or two 
a é ¢ ad 


~. 











aL —— | 
oa mm | 


+ —| 
6. Write the scale of E (4/‘) minor, descending and ascending. 


6. Write the upper part of the scale in the minor mode, ascend” 
ing or descending, in all the forms with which you are acquainted’ 
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ANSWERS.—SCHOLARSHIP EXAMINATION. 





CS. A. E, 
—=— 7 ——— 
es === f= are | ——_—_] 
Crotchet. Semibreve. 
Dd. F 


== == 


Crotchet. 





Quaver. 











————- = 
zz 








- o 

Quaver. Semibreve. Crotchet. 
Third. 
Upper. 


I. Fourth. Sixth. 
Key C. 
i | i— ld : | e-9 n' 
Time names for notes. Traa-ai- aa-ai- Traa-ai. do. raa-ai- aa-ai. 
Time names for rests, Shaa-ai. do. 


Tonic. 


Fifth. Second. 
| Lower. Lower. 
{ 8, — | 
do. 


Fourth. Second. 


mAs : | 


Traa-ai - aa-ai. Traa-ai. 
Shaa-ai. 


ln: 
Traa-ai. 
Shaa-ai. 











Ancient Lah Mode. L 
Modern Lah Mode. 
Ray Mode. 


Ancient. 


R 
D 
T 
L 
Ss 
F 
M 
R 


d 
f =) DR 
SS SS 
Diminished or 
Imperfect Fifth. 








fl 
= 33 == =. 
Perfect Fourth. Perfect Fifth. 





4b ¢ d 
|t : 4 
life : | : fe : 


Diminished or 


Perfect Fifth. yiiperfect Fifth. 


Major Sixth. Perfect Fourth. 


+, b 


——— = 


4 Lah B: 








Four-pulse measure, Secondary form. 
td In: [md |mer ld: \s wm:diri-: lf:m sxim:-: | 











Ascending. 
Old L Modern L 


Se 
ot 
F (®) 
M N 





School Management. 
MALE AND FEMALE CANDIDATES. 


Three hours allowed for this Paper with that on Music. 


Those who are or have been Pupil Teachers are not to answer 
more than one question in any Section. Candidates who have 
not been Pupil Teachers may answer any seven questions they 
think fit, except in Section I., from which only one subject 
may be selected for notes of a lesson. 

No Candidate is to answer more than seven questions, 


SecTIon I. 


Write full notes of a lesson on ove of the following subjects :— 
(1) Animals of the cat kind. 
(2) Cardinal Wolsey. 
(3) The river Mississippi. 
(4) The manufacture of a cup, or a needle, cv a boot. 


SEcTIon II. 


1. Why should young teachers be restrict:d from the use of 
corporal punishment (a) for the sake of their scholars? (4) for 
their own sake ? 

2, What bad habits are produced by careless correction of 
exercises, and by want of attention to home lessons ? 

3- Point out some of the ways in which school discipline may 
be useful in producing habits of ready obedience, and name some 
characteristic features of good discipline. 


Section III. 


1. Enumerate Froebel's seven gifts, and show the progressive 
nature of their lessons. 

2. For what purposes are lessons on Form and Colour given 
to infants? Name the order in which the principal plane figures 
should be taught. 

3. Write out some sentences containing five or six words 
which would present difficulties to each of the three lowest 
standards, and explain the progressive character of your method. 


Section IV. 


1. Select from the following passage words of irregular 
notation, and point out the irregularities :— 

When | met a man of pleasure, sacrificing every laudable 
improvement of mind, or of fortune, to mere sensual 
gratification; ‘Mistaken man!’ said I, ‘you are 
providing pain for yourself, instead of pleasure; you 
give too much for your whistle.’ 

If I see one fond of fine clothes, fine furniture, fine 
equipages, all above his fortune, and for which he 
contracts debts, and ends his career in prison; 
‘Alas!’ Isay, ‘he has paid dear, very dear for 
his whistle.’ 

2. Describe a ball frame for teaching arithmetic, and show 
how it can be employed in teaching Short Division with or 
without remainders. 

3- Write at full length an example in Compound Practice 
which will prove your process in this instance to be shorter than 
the ordinary method ot Compound Multiplication. 


SECTION V. 


1, Show that a map differs from a picture, and explain how 
you would supply its dificiencies to a class beginning to learn 


phy. 
2. Explain how time may be economised in teaching Needle- 
work by the use of the blackboard and other class apparatus. 
. Distinguish the uses of dictation and transcription lessons 
for children lately transferred from an infant school. 


Seciion VI. 


1. Write out brief notes of a lesson on ‘Glass,’ and explain 
your a ag in teaching the names of its qualities. 

2. Make out a list of lessons on ‘Common things,’ illustrative 
of the pressure of the atmosphere, and give brief heads of one of 
such lessons. ; 

3. Select points in the character of Lady Jane Grey, or Robert 
Bruce, cr Nelson, that would be especially attractive to children, 
and write out some anecdote by which you would illustrate each 
point. 








ive 
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Section VII. 


1. What directions would you give for the daily and weekly 
cleaning of a schoolroom? What additional cleaning is needed 
at longer intervals? 

2. Show that, for some lessons, infant classes should be smaller 
in number than classes composed of older children, and that, for 
other lessons, one or more classes may be grouped. 


ANSWERS.—SCHOOL MANAGEMENT. 
SEcTION I, 


(1) Animals of the Cat kind. 


I, PRINCIPAL VARIETIES.—Lion, tiger, leopard, panther, 
jaguar, wild cat, domestic cat. These include many of most 
powerful of the Carnivora, or flesh-eating tribe of animals. 

II, STRUCTURE.—Specially adapted to suit their mode of 
life. A combination of strength, lightness, and agility. Bones, 
muscles, feet, claws, teeth, tongue, whiskers, eyes, and ears 
equally adapted to necessities of the animal. 

(a) Bones: Of great strength, necessary for rapid movements 
of body ; those of skull and vertebrz particularly so, for 
attachment of muscles and so as to resist shocks the 
animal might receive in leaps, etc. 

(2) sn : Very hard and tough, turning edge of sharpest 

nife. 

(c) Feet and claws: Feet provided with pads, enabiing them 
noiselessly to approach prey. When resting on ground, 
claws enclosed in sheath ; when stretched out, protrude, 
and are Jong, sharp, and strongly curved. (Draw dia- 
gram.) Claws protected when animal is walking ; thus 
yy sharp for seizing prey. 

(@) Teeth: Formed only for biting and tearing, not chewing, 
having no flat surface necessary for grinding food. 

(e) Tongue: Dry, rough; points turned backward. Can scrape 
every particle from bones of prey. 

(/) Whiskers : Exactly same width as body ; connected with 
sensitive nerves at base. Slightest touch enables animal 
to feel. 

(g) Eyes: Large, round; pupil capable of great expansion, 
necessary at night. 

(4) Zars : Movable, so as to incline towards prey in front, and 
foes behind. 

III. HaBITs AND CHARACTER.—Vary in different animals. 
Generally courageous, fierce, cunning, indolent, cautious, wary ; 
torment prey; canbe tamed. Come upon prey noiselessly ; strike 
suddenly. Seek prey at night. 

IV. DistripyTION.—Some kind found in every continent 
except Australia. If time allow, name district of each, 


(2) Cardinal Wolsey. 


BIRTH AND EDUCATION.—Said by some accounts to have 
been son of a butcher ; by others, of'a private gentleman, of 
Ipswich. Born in 1471. Educated at Magdalen College, 
Oxford, graduating B.A, in 1486, Took orders and was ap- 
pointed to rectory of Lymington, and made one of Henry VII.’s 
domestic chaplains in 1505. 

His Rist AND GREATNESS.—Henry employed him in 
several delicate negotiations, especially in matter of marriage 
with Maximilian’s daughter. He t became successively Bishop of 
Tournay, 1513; Bishop of Lincoln, 1514; Archbishop of York, 
1514. In 1515 he became Chancellor, holding the abbacy of St. 
Alban’s, the bishopric of Durham and of Winchester, besides 
being made a cardinal and papal legate. His duties were per- 
formed with such ability that he became a great favourite with 
Henry VIII., and obtained even the — of his enemies. 
He acquired great influence over the king, and succeeded in 
amassing great wealth, ostentatiously displaying it and provok- 
ing the envy of others. He aimed at becoming pope, but his 
efforts were twice frustrated. 

His FALL.—He at first favoured Henry’s design of divorce 
from Catherine ; but when Anne Boleyn was chosen by the king 
to fill her place, his ardour cooled, and the king gradually lost 

atience with his favourite. The excessive taxation for the 

rench wars, the haughtiness of his demeanour, and his inquisi- 
tional authority in matters of conscience had weaned the 
affections of the people. Every eflort was made to secure his 
downfall, and listening to suggestions of his enemies, Henry 
caused Wolsey to be impeached, and to give up the great seal. 
Was banished to Esher, but afterwards allowed to retire to York, 








His DgatH.—Was arrested in the winter of 1530 on a charge 
of treason, conveyed towards London; died at cester Abbey, 
29th November. (Repeat his last words.) 

His CHARACTER.—Ruling principle, ambition; proud, 
haughty, unscrupulous, ostentatious in display of wealth, a friend 
Ce and patron to men of science, literature, and the 
arts. 

(3) River Mississippi. 
_Show on map, draw on blackboard as description is being 
given. 

I. INTRODUCTION.—Note general direction and character of 
rivers in North America owing to position of mountain ranges. 
Mississippi, with Missouri, longest river in North America. 

Il, Source.—Only 1500 ft. above level of sea. Rises in 
Lake Itaska, in State of Minnesota. 

III. LENGTH AND Courss.—2400 miles long; flows in 
southerly direction through splendid, well-wooded, well-culti- 
vated valley or plain into Gulf of Mexico, passing through States 
of Minnesota and Iowa, and separating Missouri, Arkansas, 
Louisiana from Wisconsin, Illinois, Kentucky, Tennessee, and 
Mississippi. 

Receives Missouri (2500 miles long), Arkansas, and Red 
Rivers on right bank; and Ohio, Wabash, Cumberland, and 
Tennessee on left. 

Is —— through whole of course, except 400 miles; from 
source of Missouri to mouth nearly 4000 miles. Delta at mouth 
laid under water, immense swampy tracts being formed. 

IV. Towns on BANKS.—Starting from source. Sé. Paud, 
limit of navigation, owing to falls of St. Anthony; S¢. Zowis, at 
junction of Mississippi and Missouri, lumber and wheat trade, 
rival to Chicago; Memphis, cotton, rice, maize; Vicksburg, 
strongly fortified; Mew Orleans, great trade, next to New 
York, exports great quantities of cotton and other produce of 
Mississippi Valley. 

On Missouri, Jefferson City, with oil springs. 

On Ohio, /itsburg, centre of coal and iron industries ; 
Cincinnati, largest town in Western States, great trade. 


(4) Manufacture of a Cup. 


I, MATERIALS EMPLOYED,—Clay and flint. For finer kinds 
of earthenware a description known as China clay, found in 
large quantities in Cornwall, and being felspar in a partly de- 
composed state, is largely used, together with s¢ea¢ite, or soap- 
stone, a species of mica found in Anglesea, calcined bones, and 
gypsum. Some makers use other ingredients. 

I. PREPARATION AND MANUFACTURE.—Clay mixed with 
water thoroughly till of the consistency of cream, one pint 
weighing 26 ounces; operation called d/unging. 

Flints burnt to increase brittleness, rubbed against each other, 
and ground to fine powder in vat by rollers of felspar. After 
being further refined, flint, etc., mixed with clay, quantities of 
each varying according to article required, and ideas of manu- 
facturer, 

Mixture called s/if ; superfluous water removed in slip kiln ; 
air-bubbles removed by wedging and s/apping. ( Explain.) ay 
for throwing. Potter places piece of clay on wheel, by 
means of foot turns wheel; forms cup with hand. Handle made 
and attached after turner has cut the cup to proper thickness, 
Now partly baked, called discwit; glazed, painted, gilded, and 
rebaked. Common patterns applied from paper impression, 
fincr kinds hand-painted. 

III. WHERE MANUFACTURED.—North Staffordshire, Pot- 
teries, Stoke, Hanley, Burslem, Chelsea, Derby, and Worcester. 


(44) A Needle. 

I. MATERIAL.—Soft steel wire procured from steel works at 
Sheffield or Birmingham, made in coils of great length. 

II, MANUFACTURE.—Wire cut into pieces from two to four 
inches in length, called ends, sufficient to make two needles, 

Made into bundles, heated and straightened. Next ground 
at both ends; points formed. Stamped, and groove made in 
which to place eyes. Eyes pierced yy band-presses worked by 
boys. Needles cut in two, and heads filed to proper shape, The 
bent needles are now straightened by being rolled between iron 
plates, and hardened by being heated and then suddenly cooled 
in water. Well scoured in loose bundles, in oil, emery, — and 
polishing putty; eyes drilled and points finished ; final y polished 
and papered. 

IIL. WHERE MANUFACTURED.—Redditch ‘ Worcestershire), 
Gloucester, Whitechapel (London), Hathersage (Derby). 
Nearly 80,000,000 needles made at Redditch alone every week, 

IV. Lessons TO BE LEARNT.—Value of division of labour. 
Impossibility of one man performing all processes required in 
manufacture of such a small thing as a needle, over 100 hands 
being required in its economical manufacture, 
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(4¢) A Boot. 


I. Matertats EmpLovep.—Leather of different kinds ac- 
cording to ame sort of boot required (calf's skin, cow-hide, 
kid, morocco). Nails for heavy work. 

II, MANUFACTURE,—By hand or machinery. Skins having 
been properly tanned and curried by the tanner and currier, the 
shoemaker cuts out the fogs or upper part of the boots, and 
fastens the leather thus cut to a last—a piece of wood of the 
same shape as a foot. Round the lower edge of this top a strip 
of leather called a welt is sewn, and to this we/t the sole of the 
boot is either sewn with waxed threads or with brass 
nails. Two or three layers of leather are added to raise the 
heel, an inside sole is added, and the outside polished 3 ayes are 
added if laces are to be used. In the sole nails are hammered 
if the boots are needed for hard 

Ill, PLaces or MANUFACTURE.—Leeds, Leicester, Not- 
tingham, London, Stafford, and Wellingborough. Very fine 
kinds are imported from Paris. 

IV. REMARKs.—Com with ancient boots, and with 
modern covering for the feet used by some nations on the Con- 
tinent, and give statistics of manufacture. 


Section II. 


1. (a) Children dislike punishment. If punished by a 
teacher, they dislike him, and prove more intractable than be- 
fore. They are aware that punishment by pupil teachers is against 
the laws of the school, and if this law is transgressed they are 
rendered still more obdurate, evil passions are roused, and their 
sense of respect for law and order is weakened. Resistance to 
punishment by pupil teachers may also end in physical injuries 
to the children. 

(4) Because it is not their province. The head teacher only is 
placed in loco farentis. If allowed to punish, young teachers, 
finding this method the easiest, the readiest to hand, would for- 
get the proper end of punishment, their finer feelings would 
become blunted, and a tendency to give way to passion would 
be fostered. Young teachers have not had sufficient experience 
to enable them to determine accurately what amount of punish- 
ment should be given, and defiance of their ‘authority rae 

ibly lead them to give more than was necessary, and t 
would Lesome snatalie’s the law of theland. Their influence 
over the children would be weakened if permitted to give 
corporal punishment. 

2. If exercises are carelessly corrected, children become care- 
less in their preparation ; the writing becomes slovenly, the books 
dirty, and untidiness generally will be observable in the children ; 
faults in spelling become rooted, and habits of inattention are 
fostered. 

Home lessons serve as a means of testing the success of the 
lessons of the previous day. If noattention is paid to the home 
work, a teacher is less able to tell the individual progress of each 
child. Finding that his home tasks are carelessly examined, a 
lad thinks that ‘anyhow’ will do if they are done at all. Want 
of neatness, inaccuracy, and inattention during the day are 
direct results of carelessness respecting home lessons. 

3. Some of the characteristics of good discipline are order, 
attention, diligence, prompt obedience, regularity, punctuality, 
respect for the feelings of others, and subordination, School 
discipline requires that prompt and willing obedience should be 
given to orders given by the teachers. As it is necessary that 
this should be ted on, obedience becomes a habit with 
children. The feeling of ignorance, and of sympathy with its 
associates, leads a child to act as they act, and a command 
given to all is readily obeyed. Appeals, too, in the lessons 
given in school, are made to a child’s sense of duty, and habits 
of obedience are fostered by the child’s belief that what is 
required of it is right. Where the sense of duty is wanting, 
fear of punishment, or the hope of reward acts as an incentive 
to obedience. Fear of punishment, hope of reward, habit, 
appeals to sense of duty are some of the ‘ ways’ in which school 
discipline is useful for the purpose of promoting habits of 
obedience, 


Section III, 


1. First Gift.—The soft ball. (A box containing six coloured 
balls, three primary, three colours.) 

Second Gift.—Ball—cube, and cylinder, the ball being un- 
coloured and hard, 

Third Gift.—The cube divided once in every direction—that 
is, into eight smaller cubes. 





Furth Gift.—A cube divided into eight oblong planes. 

Fifth Gift.—An extension of the third gift, the cube being 
divided into twenty-seven cubes ; three of these are further sub- 
divided into halves, and three into quarters. 

Sixth Gift.—An extension of the fourth gift. Cube divided 
into thirty-six pieces, eighteen being similar, six being the same 
length and thickness but only half the breadth, and tweive the 
same breadth and thickness, but only half the length. 

‘ Seventh Gift.—Box containing pieces of board cut in different 
orms, 

The ball is taken first as being best calculated to develop the 
faculties of a child, eyes, ears, and limbs being necessary to 
follow its movements; the second gift introduces the simplest 
form of figures with surfaces, the others follow with other 
figures which can be produced from one or other of those which 
have preceded, the more complex forms coming last. 

2. Lessons on colour and form are given to children in order 
to train both their perceptive and intellectual faculties, to enable 
them to form correct impressions of things about them, and 
ultimately to represent things which have come under their 
observation. Lessons on form are a good introduction to the 
arts of writing and drawing. Lessons on colour to cultivate 
taste after teaching to discriminate the commonly occurring 
colours. 

Square, oblong, and other four-sided figures. 

Triangles of different kinds. 

Figures with more than four sides. 

Circle and other curved figures. 

3. The difficulties experienced by children in respect to words 
in the three lowest standards arise from the fact that the English 
language has fewer signs than sounds. Consequently the same 
sign represents different sounds, and similar sounds are often 
represented by different signs, It has also signs which are not 
needed, and many words have letters which are silent. These 
difficulties should be introduced more sparingly in the first than 
in the second, and in the second than in the third standard. 

The following sentences c »ntain words which present difficul- 
ties to the three standards respectively :— 

I, The lion is a cruel, ferce bai’. He is sly and cunning. 
He creeps behind a bush, then crouches down, and 
springs on his grey. His car is very terrible. 

II. Zhough I walk through the valley and shadow of death 
I will fear no evil. He was compelled to dvw his head 
as he went under the dough of the tree, which stood 
where the roads were narrowed very much. 

III. I advised him to get the advice of a physician who lived 
in the neighbouring town, but he preferred to accept 
the advice of another. 


Section IV. 


1. Pleasure, instead. Taking ¢ as the name-sound for ea, 
these words are irregular. 

Improvement, above: sound of 9 is irregular. 

Said, pain, paid, say diphthongs having no sound of their 
own, first taking ¢, and others 4. 

Whistle: ¢/e having sound of /. 

Debts: 4 silent. 

One: sound of 0 irregular - 

Sensual : sw sounded like soo. 

Career, dear: ee and ea irreguiar, having sound of 2. 

Pleasure, laudable, fortune, mere, are, whistle, fine, on account 
of silent ¢. , 

Gratification : sound of #07. 

2. A ball frame is a frame of wood with wires running from 
side to side parallel with each other and the top and bottom of 
the frame at regular distances. Coloured beads in sections of 
three are p on each of these wires, the frame generally 
being a little more than twice the width of that portion of the 
wires which is covered by beads, so as to allow the beads to be 
moved backwards and forwards. The colours are so arranged 
that no two wires shall have the same coloured beads directly 
underneath each other. The wires are generally twelve in 
number, and there are twelve beads on each wire. 

Any number of beads may be counted out on the frame. 
These may then be subdivided into groups of two, three, or 
more, as desired, and if the divisor is contained an equal number 
of times there will be no remainder. If numbers are chosen 
which have no factors, then it will follow that the division can- 
not be equally performed, and there will be remainders. 

3. Find the value of 235 acres 2 roods 20 poles, @ 12s. 6d. 
per rood, 
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ice. be before them, in order that they may become per- 

sere rd y a a — as well as printed oe 

resenti sounds, Transcription exercises ought there- 

2 now fore to ape more baa gprs bag than dictation, the latter 

onesie being introduced grad as the familiarity of the children 
9424 Fr. with words increases. 


At £1 each, 9424 would 
£ s. 4. 
942 10 0 


@ tos. 4 (value at £1) 471 5 Oo 
@ 2s. 6d. } (value at 103.) 117 16 3 


£589 1 3 
Compound Multiplication. 
& on ps 
235 2 20 
4 


942} r. 
d 


£4. 
4 O12 6x2x942} 
10 





6 5 4x4 

10 
62 10 o 

9 
562 10 oO 
25 00 
I 5 0 
oo 3 


£589 1 3 











SECTION V. 

1. A map represents a portion of the earth’s surface as seen 
from adove, In ordinary maps therefore it is impossible to give 
correct representations of mountains and valleys, etc. 

A picture represents an object, or series of objects, as seen 
before the eye. 

To give scholars correct ideas of a map, plans of school, 
street, town, should be drawn on a flat surface de/ow the eye. 
They will then see that, looking from above, the tables, forms, and 
desks appear to have no height, and can only be represented by 
the shape of their tops. 

A box of moist sand should then be spread on a white sheet 
of paper below the level of their eyes.. With this, shapes of 
countries, mountains, valleys, streams and lakes may be made, 
the paper representing the water, and the sand the land, 
Leiden from above, the mountains will -appear to be without 
height, the streams will be but crooked lines, and the bays so 
many indentations in the land. 

Practice has shown these methods very valuable in giving 
children correct ideas of what a map is designed to show. 

2. The blackboard and other class apparatus can be used to 
economise time in teaching sewing, in cutting out, marking, and 
making different kinds of stitches. Instead of placing patterns 
before children, and giving garments to be cut from them, 
a whole class may be set to work at once by drawing a pattern 
on the blackboard, and writing the dimensions of the garment 
along the lines. ‘The blackboard may also be used for showing 
the different kinds of stitches, and the necessity for their regu- 
larity and evenness. 

Different patterns of Swiss darning, after the fashion of 
kindergarten work, and letters printed in different colours on 
different kinds of material, can be placed before a class so as 
to permit all to see and be engaged on the same kind of work 
at once. 

3. Children lately transferred from an infant school have 
hitherto been engaged principally in the formation of individual 
letters, and these are numerous enough to require constant 
repetition to secure their retention. Combinations have been 
made from a copy in a teacher’s handwriting, written on the 
blackboard. Another step must now be taken and these com- 
binations must be made from printed characters or from memory. 
But their knowledge of words is limited; and their knowledge 
of the . ~ or letters representing these words is still more 
limited. Hence it is necessary that the printed characters should 


























he dictation lessons will be given 
principally to test the memory, and as a means of Judging cf 
the orthography of the children, and the transcription lessons 
as a means of testing the handwriting. 


Section VI. 
(1) Notes of Lesson on “ Glass.” 


I, WHat IT 1s.—Mixture of sand or flint alkali (soda or 
potash) and lime (nitre, lead, borax, arsenic, also used for 
different kinds) made transparent by fusion. (Explain.) 

II. How MANUFACTURED.—Sand and alkali mixed, burnt 
in furnace; cleared over a second furnace. Blower takes some 
out on tube, rolls it, blows it. It is then heated and allowed to 
cool very gradually (annealing). For plate glass, metal poured 
on table with raised ed rolled and annealed. 

III. QuALITIES.—(a) Transparent, (4) smooth, (c) brittle, (7) 
fusible. 

IV. Kinps.—Flint or one glass, plate, crown (best 
window) ; broad (coarse window), bottle (commonest). 

V. Usrs.—Windows, ornaments, optical instruments, house- 
hold requisites ; large buildings (Crystal Palace). 

VI. Peace oF MANUFACTURE.—Newcastle-on Tyne, South 
Shields, St. Helen’s, Warrington, Birmingham, Leeds, Berlin, 
Bohemia. 

To train to habits of observation, and to trace the relation- 


ship between the qualities of things and the uses to which they 
are applied. 


2. Barometer, common sucker, common pump, diving- 
bell. 


Common Pump. 


I. INTRODUCTION.—Necessity for water. How supplied : 
Tap, rain-barrel, spring, pump. 

tt. PRINCIPLE.—Illustration : Tumbler placed upside down 
in water, filled ; water remains in tumbler: why? Pressure of 
atmosphere. Mention barometer, Quicksilver supported at 
height of 30 inches ; water lighter than mercury, supported at 
height of 33 feet. 

ILI. Construction.—(Draw on blackboard ; show model if 
possible.) Pipe, lower end in water, upper end covered ; small 
door (valve) opening upwards into a box ; piston (explain) in 
which is another valve ; movéd up and down by handle ; spout 
above piston. 

IV. METHOD oF ACTION.—Piston airtight; when raised, 
air above lifted out ; air below raises lower valve to fill its 

lace ; piston moves down, upper valve opens, and on again 
| aves raised more air removed till ultimately water is raised and 
flows out of spout, Explain failure of action in summer. Valves 
shrink, expand on being soaked in water. 

V. Uss.—To raise water for various purposes ; to fill traction 
engines, etc. 


(3a) Lady Jane Grey. 


(a) Modesty ; (4) learning; (c) piety. 

(a) When told of the death of Edward, and that she had been 
proclaimed Queen, she fainted, and on her recovery expressed 
the greatest reluctance to occupy a place for which, she said, she 
was unqualified by nature and education. 

(4) Roger Ascham, the schoolmaster, once paid a visit to her 
house and found her reading //ato, while all the rest of the 
family were ation in the park. Two lines of Latin poetry 
were found scratched on the walls of her prison after her execu- 


tion. 

(c) When her husband wished to see her on the day of their 
execution, she refused, fearing it would unnerve them for their 
death, saying their separation would only be for a few moments, 
and they would soon meet where death, disappointment, and 
misfortunes would never mar their felicity. 

Fuller says: ‘ She had the birth of a princess, the learning of 
a divine, the innocency of childhood, the life of a saint, and yet 
suffered the death of a malefactor for the offences of ter 
parents,’ 

(b) Robert Bruce. 


Bravery and patriotism ; courage under difficulties ; devotion. 


BRAVERY AND PATRIOTISM.—When Edward seemed to have 
thoroughly succeeded in conquering Scotland, and Bruce’s 
country seemed to have no friend, the love he had for it roused 
all his energies. Although repea'edly compelled to flee from 
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his enemies, in the Battle of Bannockburn he succeeded in al- 
most completely destroying the power of Edward. In this he 
was always in the thickest of the fight, and the first knight killed 
in the English army was killed by him. 

CouRAGE UNDER DIFFICULTIES.—After repeated failures, he 
hid in the island of Arran. Although almost despairing he was 
encouraged by the success of the spider in reaching its home. 
Deceived by a false signal, he nevertheless attacked the castle of 
Temberry, and took it, this being the beginning of his successes 
against the English, : 

Devorion.—Before commencing the Battle of Bannockburn 
he himself set the example to his soldiers of kneeling in prayer 
and asking for aid for his countrymen. ; ; 

When he was dying, he desired one of his knights to promise 
to convey his heart to the Holy Land, in confirmation of his 
desire to fulfil a vow he had made should he be able to secure 

¢ for his kingdom. 
— . (c) Nelson. 
Bravery ; honour; patriotism, 

BrAVERY.—As a cAt/d, wandered from grandmother’s house 
after birds’ nests ; when found, and asked if he were not afraid, 
said: ‘ Fear never came near me.’ 

As a boy at school, succeeded in getting pears from a tree in a 
dangerous position, and said : ‘/ only got them because every other 
boy was afraid.’ 

"ae a rahipman, went to catch a bear witha shipmate. 
When his gun missed fire, although in imminent danger of losing 
his life, he said: ‘Never mind; only let me get a blow at him 
with the butt end, and we shall have him,’ 

Honovur.—His brother William and he were sent to school. 
William was anxious to stay at home, and reported that the snow 
was too deep. ‘Make another attempt,’ said the father, ‘and 
if you cannot get there, come back ; but remember, I leave it to 
your honour.’ Difficulties presented themselves, and William 
cited twese as excuses for returning home ; but Horatio was proof 
against vem all, exclaiming: ‘ We have no excuse; remember, 
it was left to our honour.’ 

PATRIOTISM.—All Nelson’s subsequent career was an illustra- 
tion of the above qualities and his love of his country. 

After the sieges of Calvi and Basti, in 1793, although he had 





his services went unrewarded; and although he felt justice had not 
been done to him, he continued to place his services at the dis- 
posal of his country, gaining afterwards numerous victories for 
her in different parts of the world. 


Section VII, 


(1) Daily.—As soon as the children are dismissed, open all the 
windows, strew slightly-damped sawdust upon the floor, and 
sweep thoroughly. When the dust caused by sweeping has had 
time to settle, dust properly all furniture and apparatus. 

In winter-time, clear away all ashes, brush the grate or stove, 
lay fire for following morning, and wash the hearth in addition 
to above. 

Weekly.—Before commencing to sweep use wall-brush to take 
away cobwebs and dust accumulated during the week, and wash 
windows outside and inside, The floor should also be washed 
at regular intervals—in some cases every week ; in others, every 
fortnight or three weeks would suffice. 

At longer intervals (during the Midsummer holidays is a con- 
venient time) the walls should be whitewashed, or if painted, 
washed ; the woodwork should be cleaned, and if necessary, 
varnished or painted; the desks also, and all the apparatus, 
such as blackboards, easels, etc., thoroughly cleaned. The 
painting should be renewed as required, at longer or shorter 
intervals, ac orl ng to the nature of the district in which the 
school is situated. 

(2) Young children are naturally more restless than those who 
are older. It is therefore more difficult to retain their attention, 
unless each individual has continuously something to do. In all 
lessons, therefore, where much individual practice without imi- 
tation is essential, the classes should be smaller than in schools 
containing older children, in order that each may the oftener 
be employed. Reading and arithmetic lessons are of this cha- 
racter. Sewing also, and kinder-garten work can only be taught 
to individuals or small classes, On the other hand, writing, 
singing, object lessons, and marching can be taught to large 

numbers, the attention of the children being concentrated prin- 
cipally upon the teacher’s words and actions. 


(We are again compelled to hold over a portion of the Scholarship Ques - 
tions till our next issue.) 





been engaged four months, displaying splendid military talents, 


New Serial Work, Monthly, 7d. 


CITIES OF THE WORLD. 
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ILLUSTRATED. 


PART 1, Ready Nov. 25. 


In this new Work will be related the story of the early history, development, and struggles of the great Cities of the 
Globe; of the men who have made or marred their progress ; the objects of interest to be found in them; their 
legends, traditions, and special characteristics ; the text being illustrated with SEVERAL HUNDRED 


ENGRAVINGS. 


Prospectuses at all Booksellers’, or post free from 
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recommend is “ Oassell's Educator.”’ 
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The New Authorised Drawing Book of the| STAGNATION OF TRADE. 


Science and Art Department. 
POYNTER'S 


SOUTH KENSINGTON DRAWING 
BOOK. 





Sanctioned by the Committee of Council on Education. Each 


FREEHAND DRAWING, ELEMENTARY. Two Books, price 6d. 
FREEHAND DRAWING, FIRST GRADE. Six Books, price 6d. 
FREEHAND DRAWING, SECOND GRADE, Four Books, price Is. 


Each Book contains fine Cartridge Paper for Drawing on. 


THE SAME SUBJECTS ON CARDS. 
Adopted by the School Board for London. 


ELEMENTARY FREEHAND CARDS. Four Packets, price gd. ea. 
First GRADE FREEHAND CARDs. Six Packets, price 1s. each. 
SECOND GRADE FREEHANDCARDS. Four Packets, price ts. 6d. ea. 


London : BLACKIE and SON, 49 and 60, Old Bailey. 


NEW BOOKS 


FOR 


Teachers & Students. 


EXAMINATION ARITHMETIC; containing up- 
wards of 1,200 Arithmetical Problems and Exercises (with Answers), 
selected from Oxford and Cambri Local Examination Papers, an 
from the Examination Papers of the College of Preceptors, and the 











Government Examination Papers of Pupil Teachers and didates for 
Geae's Scholarships and Classified and Graduated by 
omas S. Harvey, 


F.S.Sc. Lond. Cloth, 2s. iden Published. 

KEY to EXAMINATION ARITHMETIC. The 
Problems and Exercises fully worked out as they should be in an 
Examination Paper ; also numerous answers to questions on Theory of 
Arithmetic. Cloth, $ 6d. ind “Ih Published. 
ALGEBRAIC FACTORS; How to Find Them, and 
How to Use them. By W, T. Knight, F.S.Sc. London, Author of 

* Solutions to Science Papers in Mathematics,’ &c, Cloth lim ase te 

ust Published. 

A HISTORY of the BRITISH EMPIRE, with 
numerous Pictorial Illustrations, y= Tables, Maps, and Plans, 

By Edgar Sanderson, M.A. 444 pp. 0 SN oe i 

us ed, 

A MANUAL of METHOD for Pupil Goachiee-and 
Assistant Masters. Intended for the Government In ed Schools of 
Great Britain and Ireland, and for the use of Students in Training 
Colleges. By Abr. Park, F.R.G.S., F.E.1.S., &c., Head-Master, Albion 
Educational Institution, Ashton-under-Lyne. Interleaved with ruled 


r. Second Edition, 8vo, cloth, 2s. 

AUVANCBD ENGLISH GRAMMAR, preceded by 
a Sketch of the History of the English Language. For Pupil Teachers 
and Students in sGUE tec Cloth, 2s. L/ust Published. 

THE PROLOGUE to CHAUCER'S CANTER: 
BURY ‘TALES, The text collated with the seven oldest MSS., with a 
Life of the Author, Grammatical, Critical, and Explanatory Notes and 
Index to Obsolete and Difficult Words. By E. F. Willoughby, M.D. 
Cloth, 18. 6d. (Just Published. 

DR. BURNS’S PRAXIS PRIMARIA. Progressive 
Exercises in Writing Latin, with Notes on Syntax, Idiomatic Differences, 
and Latin Style. Fifth Edition, foolscap 8vo, cloth, 2s.—KEY (to 


Teachers only et 6d. 

DESCHANEL’S NATURAL PHILOSOPHY. 
An Elementary Treatise, translated and extended by J. D, Everett, 
D.C.L., F.R.S.E., Professor of Natural Philosophy in Queen's College, 
Belfast. Illustrated by 783 Wood Engravings and three Coloured Plates. 
Sixth Edition, Revised and Enlarged. Medium 8vo, cloth, 18s. 

- L/ust Published. 
Also sapenedy, in Four Parts, limp cloth, 4s. 6d. each, 
Part I. Mechanics, Hydrostatics, and Pneumatics, 
Part II. Heat. 


. Electricity and Magnetism. 

Part IV. Sound and Light. 

OGILVIES STUDENT'S EN GLISH DICTION- 
ARY, Etymologica!l, Pronouncing and Explanatory. Illustsated by 
about 300 Engravings on Wood. Imperial 16mo, half roan, 7s. 6d. ; 
half calf, ros. 6d. 

OGILVIE'S SMALLER DICTIONARY of the 
ENGLISH LANGUAGE, Etymological, Pronouncing, and Explan.- 
tory. Abridged from the “Student's Dictionary,” by the Author 
Imperial 16mo, cloth, red edges, 2s. 6d, ; half roan, 3s. 6d. 





London ; BLACKIE and SON, 49 and 60, Old Bailey. 


| very special 
; cash, we shall offer at extremely low prices. 
Produced under the Superintendence of E. J. POYNTER, R.A: | 








THE great and long-continued depression of trade, which is 


y even now begi to away, has told on no indus- 
try more severely than the Watch Manufacture. Articles which 
are not necessities are always the severest sufferers thro 
stagnation, and many of the Watch Mannfacturers have had the 
most desperate struggles to maintain their way; the result of 

| which is that with ready money Watches may be bought in 
quantities at an almost cost. We have some 


ins which, in order to at once re-convert into 


CONDITIONS OF SALE.—P.O.O., payable at Greenwich, to be 


| sent with each order, 


A guarantee will be given with every Watch to keep it in order 
free of charge, for a year. 

Every purchaser to have the privilege of exchanging the Watch 
or his money back in full if the Watch is not approved of. 


DESCRIPTION. 


Silver Horizontal Watch, Silver 
Dome, White Enamelled Dial with Crystal 

Glass, Jewelled in four holes 08 ee oo & 0 O 
2 Gentleman’s Silver Horizontal Watches, with 

Double Cases or Hunter Watches oe oo 328-0 
3 Sterling Silver Cases, Extra Stout, Lever Move- 

ment, English Escapement, Jewelled in ten holes, 


gs. d 


1 Gentleman's 


Mercurial Gilt Works, Crystal Glass (a Magnifi- 

cent Watch) .. Re ee - - oo 210 O 
4 Lady’s Silver Watch, same as No. 1. 100 
§ Dittoingcaratgold .. .. « « « 110 0 
6 Ditto in 14 carat gold . 200 


P.O.O. to be made payable at Nelson Street, Greenwich. 
Orders to say as advertised in PRACTICAL TEACHER. 


Maker té the Canadian Government, Portland House, 
Greenwich (opposite station), London, S.E. 


~.SCHOLASTIC 
MUSICAL INSTRUMENT CO. 


(BSTABLISHED 1871 
To supply Teachers, School Board Members, and School 
with ANY kind of Musical Instrument from ANY 
Maker at bona fide Trade Price for Cash, or by Easy Installments. 


: ” 


4 
js 





&. 
He 


- 
- 
oye" ) 








*Weh had pl of time to try the plano 1 can say to 
bets a ah oe os eed oe bn ood Gente Ton to you 
for procuring me so excellent an instrument so cheap.’—M att: ARNoLD, 

_ "Vou are at liberty to make any use of my witt's-and my own opinion— 
hat the piano is excellent both for tone and and that & is 
piano. ano Rev. 'T. W. Suan, M.A, WMT for Training Collige Ae 
Ci masters. 


ug,con sinter Festimentale = ny 2 received from al} Le oe 

country, from H.M. Inspectors, istant Inspectors, VU. ° 

Principals pp gg mg mete eh ayy oe py 
THE ONLY ADDRESS IS “ 


39 OSENEY CRESCENT, CAMDEN ROAD, 
LONDON, NW. 











3', PATERNOSTER ROW. 


LAURIE’S SCHOOL DEPOT. 





SCHOOL DESKS, SLATE BOARDS, EASELS, MAPs, 


KINDERGARTEN and SCHOOL STATIONERY, 


LAURIE’S EDUCATIONAL LIBRARY, and KENSINGTON SERIES 


OF NEW SCHOOL BOOKS. 


31, PATERNOSTER ROW, LONDON, EV, 
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GEORGE PHILIP & SON'S ‘EDUCATIONAL PUBLICATIONS. 





ADOPTED BY THE LONDON SCHOOL BOARD. 
PHILIPS’ SERIES 


LARGE SCHOOL-ROOM MAPS. 
NEW EDITIONS, REDUCED IN PRICE. 


With the Physical Features boldly and distinctly delineated, and the Political 
boundaries carefully coloured. Size—s feet 8 inches by 4 feet 6 inches. 
Mounted on rollers and varni 


LIST OF THE MAPS. 
Price 148. each, 
IN HEMI- |! ENGLAND AND WALES 
, SCOTLAND 
| IRELAND 
PALESTINE 


THE WORLD, 
SPHERES 

EUROPE 

ASIA 

AFRICA 

NORTH AMERICA INDIA 

SOUTH AMERICA NEW ZEALAND 

AUSTRALIA AND NEW , OCEANIA 
ZEALAND 


Price 18s. each. 


THE WORLD, ON MERCA- | THE BRITISH ISLANDS 
TOR'S PROJECTION | 


re Ty Maps to the Series. 


SCHR PDNICK PROV ECHION. “hiy Jono Hartt 
Size—6 feet 6 inches by 4 feet 7 inches. 


i Siew, FEES 
rice £1 5s. 
PHILIPS" INDUSTRIAL p.Miy William Tisg AND A WALES, 
6 feet Ny 4 feet 9 inches, 


&t 5s. 


‘Standard School Atlases. 


New anv Cuearer Editions. The whole of the plates have been care 
fully revised to date, and the Atlases are confidently offered as the Best 


| AND CHEeaApgest PusLisuep. 


| Containing 48 Maps Lens 4 





PHILIPS’ Conary ENSIVE ATLAS 


Of Ancient and Modern Geogra) y Containing 60 Maps (Forty-two Modern 
and Eighteen Acient), ca pine printed in colours, with Index. New 
Edition, revised and me hes Imperial 8vo, strongly half- hry 

[ros. 


PHILIPS’ STUDENT'S ATLAS, 


-three Modern and Five Ancient) carefull 
ee in colours, with Index. New edition, a odhiged 
mperial 8vo, strongly bound in cloth ee - 7%. 6d. 


PHILIPS’ SELECT ATLAS, 


Containing 36 coloured Maps of the Principal Countries of the World. With 
a copious consulting y+ Ay New ——. Les vg = — 
Imperial 8vo, bound in cloth i Ss 


PHILIPS’ | NTRODUCTO RY ATLAS 
Containing 24 coloured Maps, with — —_ — — and enlarged. 
Imperial 8vo, inc 3s. 6d. 


PHILIPS’ eed 2"? = ATLAS OF PHYSICAL 
EOGRAPH 


, 
Comprising a series of ee and Diagrams, illustrating the Natural Fea- 
tures, Climates, Various Productions, and Chief Natural Phenomena of 
pad lobe. New —_ yng edition. —— — Laws bound in 


- as * 


PHILIPS’ ‘SCHOOL ATLAS OF CLAS- 
SICAL GEOGRAPHY : 


A series of Eighteen Maps, 
Consulting Index, in w! 





compiled 
ie ancient 
eager 4to, age 


inted in colours, with a ‘carefully 

is given the modern as well as t 
~ of camel — eae a“ ae 
clot 


Lonpon: GEORGE PHILIP & SON, 32, Furer Street, E.C. 


Liverroot : Caxton BviLpinGs, AND 49 & 51, Sour CasTLe STREET. 


ESTABLISHED 18st. 
|S Laren na gs BAN K.—Southampton Buildings, Chan- | 


Lane. 
Cunend Accounts 

Bankers, and Interest 

drawn below 


to the usual practice of other 
wed on the minimum monthly balances when not 
25. No commission charged for keeping Accounts, 
The Bank also receives money on Deposit at 7 per cent. Interest, 


vopeyeeen demand. 

Bank undertakes for its Customers, free of charge, the custody of 
Dee iy and other oe yk aluables ; ,ae collection of = 
xchange, Di purc 

Tater of Crt aad Cres Nove aed 


with full particula 
880, FRANCIS RAN RAVENSCROFT, Manager. 


and Shares. 
A Pamphlet, 
31st March, 1 





The Birkbeck Building Somer? Gunna Receipts 
Hew TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, with immediate Possession and no 
Rent to Pay. Apply at the Office of the Binxsezck Buiipinc Society. 
How. TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, with immediate oy 


either for Building or Gardening purposes. Apply at the Office o' Birk- 
o— Freenoiv Lanp Society. 
application. 


A Pamphlet, with full particulars, on 
FRANCIS RAVENSCROFT, Manager. 
Southampton Buildings, Senet Lane. 


Now Ready. Feap. 8vo, 240 pp. Price 3s. 6d 


THE QUESTIONS SET AT THE 


MATRICULATION EXAMINATION OF | 


THE LONDON UNIVERSITY, 


JUNE, 1880. 


WITH FULL MODEL ANSWERS 
By W. P. WORKMAN, 
First in Honours at the above Examination. 
* Candidates would do well to buy this book. In addition 
i showing what kind of answers places a man at the top of the 


list, it contains all information necessary to candidates, and also 
those intending to graduate. 


*,* Sent post free on receipt of P.Q.O. for 2s, 8d. 


Ty 


| 





thoroughly revised and considerably extended. Eve 
. | felitical change is ca 
| Great Britain and Ire: 


JUST PUBLISHED. 


4to Series—13 in, by 11 in. Price 6d. each. 
seontend res dont ky Price 3d. each. 


Philips’ Series of Map-Drawing Books, 


Fach Series contains 24 Books. 
application. 





Im 





Complete I'st on 


@ The present series of ‘ Map-Drawing Books’ are unique 
both !n plan and object, and afford the most valuable aid to the 
attainment of definite and accurate geographical knowledge. 


NEW EDITION, REVISED AND ENLARGED. 


Glass Book of Modern Geography, 


with Examination 
F,.R.G.S., late Professor of Geogra 


Questions by bebe , HuGHEs, 
s College, 


Segal by J. Ca noon Wy ILLIAMS, 
Th graphy of the Oceans.’ 


Crown 8vo, 380 pp., strongly bound in cloth, price 3s. 6d. 


London ndon. Revised and 
F.R.G. Ss. Author of ‘ 


“," In the present Edition the information throughout has been 

recent discovery and 

+ ow noticed. The results of the recent Census of 
a 


re incorporated. 


*,* Specimen pages post free on application. 


a —— 


| Lonpon: GEORGE PHILIP & SON, 32, Fizer Sr., E.C. 


Liverpool ; Caxton Buildings, and 49 & 51, South Castle Street. 





‘ 
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BLACKWOOD'S DIARIES, 1882. 


lackwood’s Shilling Scribbling Diary. Seven days on each page, interleaved with blotting. Size, 13 by 8} in. 
Blackwood’s Three-day Diary. Three days on each page, price Is. 6d., size, 13 by 8} in. Also suitable for a bill book. Best 2:. 
Blackwood’s Two-day Diary. Two days on each page, price 3s., size 13 by 8 in. Also suitable for a bill book, Bes" 5s. 
B'ackwood's One-day Diary. One day on each page, size 13 by 8$in. Cloth 8s. 6d. Best 12s. 
Blackwood’s Desk Diary. Seven days on each page, Is., bound in cloth, size 8} by 5} in. Best ts. 
Blackwood's — Desk Diary. Three days on each page, 2s., bound in cloth, size 8} by 5} in. Also suitable for a bill book. 

est 7s. 6d. 

Blackwood’s Fcap. 8vo Diary. Seven days on each page, interleaved with blotting paper, 1s., bound in cloth, size 6} by 4} in. 
Blackwood’s Larger Fcap. 8vo. Three days on each page, Is., bound in cloth, size 6} by 4} in. Best ts. 6d. 
Blackwood’s Pocket Book and Diary for Gentlemen and Ladies, with Frontispiece Vignette. Tuck or Elastic Band, ts. each. 
Blackwood’s Large Pocket Book and Diary. Fcap. 8vo, Roan Tuck or Elastic Band, 2s. 6d. 
Housekeeper’s Account Book. Demy 4to, ts. Will suit any year. 
Blackwood’s Penny Pccket Book and Diary. Paper covers, d The cheapest Diary published. 








LONDON: BLACKWOOD & CO., LOVELL’S COURT, PATERNOSTER ROW. 


Now Ready. | Lost free, price Two Shillings. 
Arrang: d to suit the Requirements of the Present Code, and also 


of the proposed New Code of 1882 SONGS AFTER SUNSET. 


me ent Cremmationl fpeoaies = <- Sates a A 
e Midian rammatical Tests for Standar +» Id. per doz. 
Grammatical Exercise Book for Standard III., 2d. —_— J OSEPH S. F LETCH ER. 
The Midland Grammatical Tests for Standard III., 2d. per doz. - . 
The Midland Grammatical Exercise Book for Standard 1V., 2d. His Grace the Archbishop of York says:—‘I have read more 
‘ each. than one of the poems with great pleasure.’ 

The Midland Grammatical Tests for Standard IV., 2d. per doz. ‘Pp f iderabl it....will be read with pleasure.’— 
The vw a Exercise Book for Standards V. to The Publisher's row Aang a 2 ita) aon 

ee Paats Sei ‘ Displays considerable sweetness and power. The poems.... 
The ey ay Grammatical Tests for Standards V. to VII., 2d. possess a Gutinet mach of their own, and cannot fail to give 

The usual Discount allowed to Teachers and Schools. pleasure to all who read them.’—Society. 


ie ‘sa ‘The poems five evidence of another true poet rising up 
amongst us. “Inthe Garden” isa very favourable specimen.... 
London: / SEMPKIN, MARSHALL, & Co., Stationers’ Hall Court, E.C. | altogether a very charming lyric.’—Zhe Practical Teacher. 
*( THOMAS MURBY, 32, Bouverie Street, Fleet Street, E.C. 


Birmingham and Leicester: MIDLAND EDUCATIONAL COMPANY, 











EYRE & SPOTTISWOODE., 


HER MAJESTY’S PRINTE RS. 
MATHEMATICAL DRAWING INSTRUMENTS. 
IMMENSE STOCK OF BOXES AT ALL PRICES AND BEST VALUE. : 


Pencil Holders, Crayons, Pencils, Ruling Pens, Parallels, Camel-Hair Brushes, Ivory and Box-Wood Rules an Sciles, 
Blackboard Compasses, Drawing Boards, [T Squares, Set Squares, Curves, Drawing Pins, Indian Ink, etc, 


Lonpon: WILLIAM POOLE, 12A, Paternoster Row. 











The ‘Little Draughtsman.’ 1s. 
The ‘ Universal’ T Square. as. to 3s. 6d. ; The Linear Drawing Set. 2s. P 
The ‘ Universal’ Protractor. 2s. The ‘ Little Draughtsman’s Companion.’ 1s. 
The School Combination Box (No. 55). 4s. The Curvimeter. 18, 6d. and 2s. 


EYRE & SPOTTISWOODE’'S WATER COLOURS. 


In splendid Series of Boxes, suitable for Artists, Students, and others, 


The ‘Landseer’ Colour —<—a_ a The ‘Gem’ Colour Box. 
Box. 12 moist colours in pans, \ we Containing 10 pans of superior 
2 tubes, and 3 brushes. Each ‘i. vA moist colours. Each §s. 
Is, 6d, = 
pt has eS — The ‘Student's’ Combina- 
~<a tion Box, solid mahogany, 
The ‘Watteau’ ditto. 10 a : - we spring lock, instruments, colours, 
tubes of superfine colours ard 3 " aie OIF pencils, slab, brushes, drawing- 
. pins, Indan Ink, ete, Each 
good biushes. Each 4s. 


10s, 6d. 
The Boxes Nos. 59, 82, 83, 302, 304, 84, 54, and §5 are special favourites. 
N.B.—Illustrated Catalogue Now Ready on Application. 


EYRE & SPOTTISWOODE, 


LONDON, Great New Street; EDINBURGH, 16, Elder Street; NEW YORK, 6, Cooper Union, 
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DR. HOPKINS S FDUCATIONAL antes | SPENCER'S WORKING SERIES 


OPKINS’S EXERCISES IN ORTHOGRA- 
PHY, on an improved plan, and containing much 

\ onal information on various subjects. New Edition, 1s. 6d. 
OPKINS'S EXERCISES IN COMPOSITION. New 


Pin ef PUPILS MANUAL OF EXERCISES IN FXE RCISES | N ARITH M ETIC 


MENTAL ARITHMETIC, containing 25,000 Questions, with 
the ales far their Colouintion, ws, MANUAL OF EXERCISES 
IN MENTAL ARITHMETIC, forming a Key to the above Contains the following 13 packets :— 


38. 6d. 
Simpkin, Marshall & Co., London; E. C. Osborne Birmingham. 











Simple Rules (+and-). 
Va »  (xand+). 
Compd. Rules (Money, Exercises). 
( 4, Problems). 
(Whts. and Measures, Ex.). 
( ” ” Pr.). 








IF YOU WANT 
a really good Steel Pen, 
— our Stationer, or 
1/2in Stamps 
for asample bo 
containing 
6 dozen 
of 


” 
Bills. 
Practice. 
Proportion. 
y Nickel ont Fractions. 
Gilt, » of assorted . Decimals. 
>. aa ‘Sold by all 12. Percentages. 
Stationers. Wholesale, j . os 
HOLBORN VIADUCT, LONDON. The above are on Cards (34 in. by 24), each packet containing 
54 Cards and Sheet of Answers, 1s. 


Sew ANP wnds se 


_ = 
a 























13. Government Questions. 
| 290 Ques:ions on 63 larger Cards, compiled from Examina- 
| tions for Certificates and Queen's Scholarships. Price 1s. 4d. 
Solutions to these 290 Questions, Is, 


Pearces School Series, 
2, HORTON ROAD, BRADFORD, 
London : JouN MARSHALL & Co., 42, Paternoster Row, 


This Series is now opened - I onion 8 and Provincial patronage via Post free at published price, or the who/e for 10s., from 
srs, G ; Ss . 
as W. Svencer, Walkergate School, Beverley. 
(i) P. Banendale's, Arithmetioal Bxzamination Test Books, —— —_—-—— 


ndards II, to VII., 1d. each. 


E. H. P io Copybooks. Ob! to, 25 Nos., ’ 
0B Pere ame me tn 5 ets 9.0 ADAIR’S 
E. H. Pearce’s ‘s and A’ Drawing Books. with b eneam 2 in 12 | 


© naw page oot onwse mn + | EXCELSIOR COPY-BOOKS. 


at ad 
(s) 


E. H. Penses's “Registered ' Needlework Labels, ss. per 
(6) E. H. Pearce's ‘ very’ Tinbe Tables. Main Room, 3d,; Class, ad,; | Acknowledged to be the most beautiful style of Writing 
(>) ELH. Pearce'’s a t Examination Schedules. 4d. of any Copy-books in the Market. 
(8) Ly . Pearce’s Mapping & Books sch 6d. Fcap. 4to, 16 pp. - - - «+ ad, each, 

I 

I 








. per 100, 


(9) . Pearce’s No. 7 for WF Cw een | ” 24 PP. ? ” » ° ad yy 
ualled quali ee 
(10) » Pearce's No. 6. oh Biank Drawing Book, 1d.—the | The Series consists ofnine numbers, carefull graduated on the most skilful 
(11) Drawing Book, 2d. principle to facilitate the easy progress of the Pupils. 
(12) 


(13) 
(14) 
(15) 
(16) 


1. Introductory - Letters — Easy 5. Short Sentences, With Capitals. 


, Pearce's very pa 43 1. ae and Blotters Words, without Long Letters. Double Line. 
1d. each . Double Line. 6. Small Hand—Sentences, Double 


. Pearce vernm: Sch 2. Easy Words, with Long Letters. Line. 
m Ge ont, edule No. Ticketa(eyeletted | Double Line. 7. Small Hand—Sentences. 


. Pearce’ Exam } Easy Words and Long Letters. 8. General Finishing Hand. 
‘ “to sobre} es Wiatten Tyee, ruled, | * Double Line. g. Commercial Finishing Hand. 

. Pearce’s Cartriage Pasties for F. H., or 120 for 4. Capitals—Words with Capitals— A Invoice and Account Forms. 
‘Quallty (D, (2) 18.; — Figures. Double Line. B Letters and Commercial Forms. 

. Pearce’s = Grade F rittory 6 packets, 1s, Books A and B are in course of preparation, and will be ready shortl 

1s, | y- 

The Writing is natural, elegant, and free—the fac-similes of he writing 
18.; 100, 18. 8d.; 200, 38. nett. upwards of thirty-six years, and is acknowledged by H.M.I. as one of the 
. Pearce's Set II. Geometry (hiner paper) Test Papers. | most successful writing masters of the day. 


. Pearce’ Ser 4 Freshen aT Test Papers. 50, 74.3 100, ‘The writer and engraver put their whole trust in the graceful, attractive, 


(+8) 


(19) 
clear, and easy style of caligraphy. It is certainly an exceedingly desirable 
(o } . Pearce’s tat “Grade Model 1 Test Pa a le ed school ey to fae and it pas mae Teh really 
8 adapt to -and-ink work, and not merely a g piece of engraving to 
Pearce's ford’ Test Garde ark (Arithmetic), iL. to Vi, look at.'—7; School Board Chronicle, London. 
(22) . Pearce’s : are Test Cards (F.H.) and (Standards II. ‘ This series of Senior quand from Letters to “ C ial Fi 
Arithmetic), 48 2s. 6d. nett, Hand.” It is skilfadly and presents the very best Li. . of 
(23) Wollman's ‘ Code" ‘est Cards in Arithmetic. Standards I], to | writing. The ~~ Fe, "of iceters given for imitation in the earlier 
- 18. eS | numbers are specially fitted to train both the eye and the hand to the niceties 
(24 Wollman’s Arithimetics, 32 pp., without cover, 2,000 examples, | of correct penmanship ; and pupils carefully drilled to the faithful copying of 
the various head-lines must in time acquire a very good style of wring 7 e 
(25) Wollan’s Arithi netioa ?? pp., with Arithmetic, cover extra, I.to | can highly recommend the series to teachers in search of copy-book 
VIL., r4d. eac Educational News. 
(26) Wollman’s Ariththetios (2 pp., and 2 cover pages). Cloth, I. to 


(27) Wollman's Arithmetical ‘Dernier Regsort.’ Crown 8v ©, London : GEORGE GILL & SONS, 23, Warwick Lane, Paternoster Row. 
cloth, rs. 4d. Maachester : 7 MANCHESTER AND DISTRICT SCHOLASTIC 
RADING COMPANY, 43, Deansgate. 


Liverpool : 1H ae 1 em oe EDUCATIONAL TRADING 


EF London: GEO, GILL & SONS, Warwick Lane "Sa dann; WOO ADAIR Fatehe. 





I 

E 

E. 

FE 

: each. 

(17) E. H. Pearce's Set I. Geometry (thick paper) Test Papers, so, | of a Teacher who has made the teaching of yay special study for 
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THE NEW CLASS SUBJECTS. 


HUGHES'S 
STANDARD STORY-BOOKS 


ARE THE BEST 
SUPPLEMENTARY READERS FOR THE NEW CLASS SUBJECTS. 





THE SCHOOLMASTER says—‘ Admirable in every respect.’ 





COMMENDED BY of vie 
HER MAJESTYS ) e Volumes 
where girls are | INSPECTORS o SCHOOLS aN for Standards IV., 


taught, these de- y V., and VI. con- 


6@ In every School 





lightful Reading ~ tain a Series of 
Books should be Domestic —_Eco- 
used. The sub- E 2 > . = nomy Stories which 
ject of Domestic | = x =S > Y EXACTLY meet 
Economy has been |_ | . = x : = | the requirements 
invested with an = = Ss = of the ‘Three 
interest hitherto = | aa Stages prescribed 


unknown. ——— : in Schedule IV. 











The Zeacher says— 


‘We praised with unusual warmth the earlier books, and are pleased to find that the latest addition 
is worthy of its predecessors. We have in this book stories of famous London buildings, of travel, of 
animals, of heroes, and stories from English and Scotch history. We congratulate Mr. Hughes on the 
excellence of the “Stories,” and we congratulate the children into whose hands they may fall.’ 


The Jrish Teachers’ Fournal says— 


‘The stories are not only interesting, but are, at the same time, well worth remembering. The pupil 
who reads of the Adventures of Alfred, the Death of Harold, the Adventures of ‘Robin Hood, the Battle 
of Crecy, the Loss of the White Ship, and similar stories, is not likely to resf satisfied until he acquires a 
more extensive knowledge of the history of his country. But the stories are in sufficient variety to suit 
the tastes of readers having no love for History. Geography, Natural History, Biography, and Domestic 
Economy have been laid under contribution, in order to furnish materials for one of the most charming 
Readers which can possibly be placed in the hands of an intelligent boy or girl.’ 


‘They have no rival, I think, in the school-book market.’ 


Mr. Geo. ATKtnson, Noble Street School, Bolton. 

‘I have just been looking through “ Stories for Standard 1V.,” and from cover to cover I cannot find a 
dull page in the book. Its rich bright scarlet outside is only an index of the richness and brightness to be 
found within ; and what with its stories of animals, its stories from history, its stories of famous men, its 
stories in verse, and, not least, its stories from our workroom, a Fourth Standard Reader is produced which 
ought to satisfy both teacher and scholar alike.’ 


Mr. Carter, The Asylum for Fatherless Children, Reedham. 


JOSEPH HUGHES, Educational Fublisher, Pilgrim Street, Ludgate Hill, London, E.C, 
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OUND WRITING. 


COX’S 


Copy Books | 






















ARE THE SAVE THE 





Children’s ! Teacher's 


~ 


Favourites. Time. 


a oe 








NOW READY, IN 15 PARTS, PRICE 2d, EACH. 


@@ A gross (assorted) of these popular Copy Books will be sent CARRIAGE PAID to any address in England 
Scotland, or Wales, upon receipt of P.O.O. for 18s. 
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London: JOSEPH HUGHES, Pilgrim Street, LudgateHill, E. C. 


*" SET BY THE EDUCATION DEPARTMENT. 


HUGHES'S PUPIL TEACHERS’ GRADUATED EXAMINATION QUESTIONS. 


In consequence of the great success of the “ Handbook of Ex amination Questions,” and in response to numerous requests for a similar work for Pupil 
Teachers, Mr. Hughes has pleasure in announcing the following Manuals, each of which consists of complete sets of Pupil Teachers’ Examination 
Questions for above five years, The Questions are classified and graduated by W. J. Dickinson, 
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: Male Arithmetical Questions, with Answers . ee 7 oo + Mensuration, with Answers as ais ‘. +. 08, 4d 
MA, » wich fell working a Sy ee Atkins’ Complete Key, with full woking er ae 
Wollman's Complete Key, with full working he P. 38. od. | Complete Mathematical Questions, with Answers ee ++ 38. 6d, 
E — So SE aga arranged according tot . I ropositions aoa Grammar, Analysis, Parsing, Paraph ins, Nace of Lessons ~— | 
Wollman's Complete Key, with full working +s ‘ +» 2 6d, ‘omposition —., +. 18. 6d, 
Algebra, with Answers ee ee ++ 08, 4d, Bowden's Key to the Punghresing, Derivation, History of 
Atkins’ Complete Key, with full working” ee ‘ 2s. 6d. the Language, Parsing, and Anal ysis 2s. 6d 
: $@” This Manual contains the full working of the gunk co! lection of Examination Questions in Parsing and Analysis in the English Senet, 
7: Hughes’ Pupil Teachers’ Handy Mathematical and Grammatical | Complete Key to Pupil wane ame | Book vee 900 


Question Book, containing the whole of the above (except Keys) 5s. od. pages om we 7s. 6d. 
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: 
HUGHES'S PUPIL TEACHERS COMPLETE QUESTION BOOK AN D KEY. 
Lz Bound together in extra cloth, price ros. 
- 
eo *.* This M 1 tains near! 00 es, and for facilitating the labour of Head ‘Teach d exam 
: cr for’ affording help 4y-—+ students, { is Carivalied. No book hitherto published can vie with i png pin a examining their pupil teachers work 
ARRANGEMENT, AMOUNT OF MATTER, ox CHEAPNESS. d 


A specimen copy of the Question Book and Key bound together will be sent post free on receipt of P.O.O, for 7s. 6d. 
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London : Josep Hucues, Pilgrim Street, Ludgate Hill, £.c. 
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Cambridge Aniversity Press, 


LECTURES ON TEACHING, 


Delivered in the University ot Cambridge in the Lent Term, 1880. By J. G. Fircu, Her Majesty's Inspector 
of Schools. Crown 8vo, cloth, 6s. 


LOCKE ON EDUCATION. With Introduction and Notes by the Rev. R. H. 
Quick, M.A. Price 3s. 6d. 








honda: 
CAMBRIDGE WAREHOUSE, 17, PATERNOSTER ROW. 
CITY KINDERGARTEN DEPOT, 
W. SHEPHERD, 30, PATERNOSTER ROW, LONDON, E.C, 
W. SHEPHERD to draw the attention of Principals, Teachers, and all interested in this now valued and 
popular system of Juvenile Tuition, to his complete Stock of all Kindergarten Materials of the best Manufacture, 
as adopted and imported from the Continent. 


‘ The Paradise of Childhood’? A complete Manual for self-instruction in Froebel’s Educational Principles, and 
Practical Guide to Kindergartners. 85 pages letterpress, and 75 pages of Illustrations, price 7s. 6d. 


Inspection invited. Full Catalogues free on application. 


THE FIRST SIX GIFTS. 

















FIRST GIFT.—The Ball. Box containing six coloured worsted balls (three primary and £ s. d. 
three ponteer colours), etc. . ° ° ° ° ° “- ° ‘oo oe a 
SECOND GIFT (vide Le a containing ball, cylinder, and two cubesin wood . 0 1 0 
THIRD GIF T.—Froebel’s First Building Box, containing a cube divided into eight smaller 
ones. ° ° ° °° ° . ° . . . . »* 0 06 
FOURTH GIFT.—Second Building Box, containing a cube divided intoeight oblongplanes 0 0 6 
f . FIFTH GIFT.—Third Building Box (an extension of Third Gift), containing one large 
= _ cube, divided into twenty-one whole, six half, and twelve quarter cubes. . wo 3 F 
SIXTH GIFT.—An extension of the Fourth Gift - . ° ° ° ° o10 
For full instructions in use of above Gifts see‘ Paradise of Childhood.’ 
[ 
| 
f i ’ 
TO PUBLISHERS, AUTHORS, ETC. The Westminster Hook, 


FOR SCHOOLS, Etc, 





All Wrought-iron, Unbreakable. 


Price 1s. 6d. per dozen. 


Messrs. AUSTING & SONS, 


BOOKBINDERS, | 
JOHNSON’S COURT, FLEET STREET, 


(A liberal discount to Schools, or 
when ordered in quantities. ) 


Sample sent on receipt of 2d. in 
Stamps. 


Other patterns kept in stock, 
Illustrations sent on application. 





HALF-PENNY TABLE 
BOOK. New Edition, Re- 


| 
LONDON, E.C., | 
vised and Enlarged. Price 





\ X JOULD respectfully intimate that they Estimate or 





. 6d. gross, 
Contract for every description of WHOLESALE | ae a 
: In demy 4to. Price 6d. 
are prepared to execute Large or Small Orders without GEOGRAPHY.’ 16 large-size Maps, full coloured. 

i ‘LESSONS IN ENGLISH GRAMMAR AND 
es ener a et ANALYSIS OF SENTENCES.’ By R. Gusxxwoon. 
Having been established nearly half a century, they | — o , 
can give very satisfactory references if required. | Hgnetnes ee ateher of “hae inept oa 





Compete CATALouves of General School Stationery, Desks, 
and Furniture, sent on application to Manager, 


| 
Mr. G, N. WILLOMATT. 
| 





Se 


; WESTMINSTER SCHOOL BOOK DEPOT, 
in Stock for Covers. 126 and 128, HORSEFERRY ROAD, 8.W. 


A Large Assortment of Ornamental Designs 
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The Latest and the Best! 


tHe ‘scoot or art’ ed graphical Readers. 


DRAWING COPY-BOOKS. 
| By Prorgssorn MEIKLEJOHN, St. ANDREWws. 


FREDBHAND. 
In Six Books, price 3d. each. 
BY THE REV. C. G. BROWN, B.A. 
Principal of Carmarthen Training College. 


PHRSPECTIVE. 
In Six Books, price 4d. each. 
By THE REV. HENRY LEWIS, M.A. 
Principal of Culham Training College. 
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GEOGRAPHICAL READER, Book I, 


How People Live on the Earth, and a Journey 
Round the World, with Test Questions. Contain- 
ing 40 Reading Lessons, 55 Woodcuts and 
Diagrams. 96 pages, cloth. Price 8d. 


GEOGRAPHICAL READER, Book II, 








SOME OPINIONS OF TEACHERS. 
‘I feel bound to say that I have seen nothing equal to them for 
general excellence.’—T. J. : 
‘I like them very much ; the exercises seem to me very good, | 


and the books are cheap.’—AN INSPECTOR OF SCHOOLS. 
‘The paper is very good, and the accuracy of detail in the de- 
signs I think remarkable. The boo’ 


with any I have ever seen.’—J. H. 
*I think the whole of your Drawing Series remarkably good, 
and, when well known, will be largely used.’—J. A. 

‘f am delighted with your Perspective.’—J. B. 


SOME OPINIONS OF THE PRESS. 

‘The whole work is thoroughly done, and the eee has 
turned out the books ina substantial form, on excellent paper.’— 
The Schoolmaster. 

‘ The copies selected are exactly those that we should wish to 


ks will compare very favourabl 
H. B. 4 d 


The World—lIts General Features, with Test Ques- 

| tions and Revision Lessons. Containing 40 

Reading Lessons, 54 Woodcuts and Diagrams. 
128 pages, cloth......Price 10d. 


GEOGRAPHICAL READER, Book III. 


England and Wales, with ‘Test Questions, Con- 
taining 40 Reading Lessons, 50 Maps, Wood- 
cuts, and Diagrams. 


put into the hands of young pupils, and they have been graduated 128 pages, cloth Price rod. 


with tle u‘most care.’"—School Guardian. 
G2” Specimens free to Teachers of Drawing. 








Lonpon : JOHN WALKER & CO., 96, Farringdon Street. | W- & R. CHAMBERS, LONDON AND EDINBURGH. 





TWO COLOURED PICTURE BOOKS. 





Large 4lo, price 4s. 


SUGAR AND SPICE 
AND ALL THAT'S NICE. 


PICTURES AND RHYMES FOR THE LITTLE ONES. 
BEAUTIFULLY PRINTED IN COLOURS, 


Large 4lo, price 55. 


ATS’ CRADLE. 
RHYMES AND PICTURES FOR CHILDREN. 
BEAUTIFULLY PRINTED IN COLOURS. 





SOCHOOL-GIRL LIFE AND INOIDENT. 
Illustrated, Large 8vo, cloth extra, gilt edges, 4s. 6d. 


SCHOOL-BOY LIFE AND INOIDENT. ‘he Brother’s Present to his Sister. Uniform with the 
above, 


TRAVELS INMANY LANDS. A Book of Adventure for the Young. With Illustrations, Square 8vo, 
cloth extra, gilt edges, 5s. 


THE CHILD'S FIRS’? STORY-BOOK,. Many Illustrations. 

THE ART OF SESLING THINGS, 
Square 8vo, cloth extra, gilt edges, 5s. 

THE CHILD'S ZOOLOGICAL GARDEN. An Entertaining and Instructive Book for the Young. 
By Beata Francis. Numerous Illustrations. Crown 4to, ornamental boards, 4s.; cloth extra, gilt edges, §s. 

PICTURESQUE SCIENCE FOR THE YOUNG. Many Illustrations. Crown 4to, cloth extra, 
gilt edges, §s. 

AFTER SCHOOL HOURS. A Book of Story and Tale for the Young. With Illustrations. Square 
Svo, cloth extra, gilt edges, 5s. 

ADVENTURES KOUNY THE WORLD. Many Illustrations. Crown gto, cloth extra, gilt edges, 5s. 

ENCHANTED GROUND. A Book of Fancy and imagination for the Young. Square 8vo, cloth extra, 
gilt edges, 5s. 


The Sister's Present to her Brother. Beautifully 


Smal! 4to, cloth extra, 3s. 6d. 
A Pleasant Book of Science for the Young. With Illustrations. 





STRAHAN & CO. LIMITED, 34, PATERNOSTER ROW, LONDON. 





